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APPENDI X A: ROD and BOC FPGA Regi ster Definitions

Revi sion History

July 12, 2002 First Draft

July 16, 2002 Begin the addition of REGID to all Register Definitions

July 18, 2002 Addition of REGID to all Register Definitions conplete

August 16, 2002 Partial Addition of BOC Registers

December 16, 2002 Addition of Static L1ID Select bit in RCF Main Control Reg.

February 18, 2003 Repl aced Formatter section with new Register Map

March 25, 2003 Cl ean Up

April 7, 2003 Repl aced ol d | Ds

April 30, 2003 Added new BOC Section from JH

July 11, 2003 Added FE CMD Mask Bl ocks and new MB LUT address

Oct ober 14, 2003 Added MCC Enpty Event flag to EFB Error Mask and I NT4 period register to Router
Map

Feb 25, 2004 Corrections to Formatter Error Limt Registers and new EFB Registers

April 1, 2004 Added EFB Group Counters and updated errors

August 26, 2004 Added SDSP Bus Request/ Grant Registers in RCF and Router

Sept enber 15, 2004 | Added ECR Count Register in RCF Register Block, corrected m scellaneous text in
EFB sections

Oct ober 26, 2004 Added new BOC sections

February 8, 2005 Added Pi xel Specific Scan Registers to the RCF

April 7, 2005 Added gl obal error counters to the EFB, Pixel specific error nask bits, increased
error mask registers to 24 bits w de

Sept 6, 2005 Updat ed EFB Error Mask Definitions
Added Sync Event Error Bit to EFB RUNTI ME STAT REG Bit 11
Added ROL Test Bl ock Control to IDE_ MEM CTRL Bits 20 to 22

Sept 7, 2005 Updat ed various incorrect data width fields
Updat ed ROL Test Bl ock Word Definition

Nov 23, 2005 Changed RRIF _CMND 1, bit[25] definition text

Dec 06, 2005 Added FPGA Version Table

Dec 07, 2005 Renoved EFB Error Counting Registers, added Mask Sweeper Event Error bit to
EFB_CMND 0, Corrected REG I D Val ues

Dec 21, 2005 Update all ROD REG ID val ues

Jan 08, 2006 Added Multiple Trigger ROL Information

Feb 16, 2006 Changed Raw Data Fornmat Definition

Mar 15, 2006 Removed Reset bits from RRIF_CMND 1

Apr 26, 2006 Corrections to Router Sections

May 11, 2006 M nor corrections to m sc. sections

June 6, 2006 Renmoved Error Trapping Enable bit from Router Trap

May 3, 2007 Jens Dopke supplied Formatter Counter tables

May 4, 2007 Ref or mat t ed docunent to condense redundant tables and add a Tabl e of Contents

May 16, 2007 Added Pi xel BOC ADC Tabl es

July 6, 2007 Added Details to Router FIFO Wrd count register

July 7, 2007 Added ROD BUSY status register to RCF FPGA
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1 Supported FPGA Version

FPGA Versi ons

ROD Control |l er FPGA (RCF) V2AF
Formatter FPGA (FMI)[S = SCT / P = Pixel] S23F/ P1AF
Event Fragnent Buil der FPGA ( EFB) V1EF
Rout er FPGA (RTR) V1CF

2 ROD Menory Location Definitions

Description

Addr ess Range

Formatter FPGA O Registers: Links 0 to 11
Configuration, Status, Readout Tineout Limt, Data Overflow Limt,
Header Trailer Limt, and ROD Busy Limt

00400000 00400090

Formatter FPGA 1 Registers: Links 12 to 23
Configuration, Status, Readout Tinmeout Limt, Data Overflow Limt,
Header Trailer Limt, and ROD Busy Limt

00400400 00400490

Formatter FPGA 2 Registers: Links 24 to 35
Configuration, Status, Readout Tinmeout Limt, Data Overflow Limt,
Header Trailer Limt, and ROD Busy Limt

00400800 00400890

Formatter FPGA 3 Registers: Links 36 to 47
Configuration, Status, Readout Tinmeout Limt, Data Overflow Limt,
Header Trailer Limt, and ROD Busy Limt

00400C00 00400C90

Formatter FPGA 4 Registers: Links 48 to 59
Configuration, Status, Readout Timeout Limt, Data Overflow Limt,
Header Trailer Limt, and ROD Busy Limt

00401000 00401090

Formatter FPGA 5 Registers: Links 60 to 71
Configuration, Status, Readout Timeout Limt, Data Overflow Limt,
Header Trailer Limt, and ROD Busy Limt

00401400 00401490

Formatter FPGA 6 Registers: Links 72 to 83
Configuration, Status, Readout Tineout Limt, Data Overflow Limt,
Header Trailer Limt, and ROD Busy Limt

00401800 00401890

Formatter FPGA 7 Registers: Links 84 to 95
Configuration, Status, Readout Tinmeout Limt, Data Overflow Limt,
Header Trailer Limt, and ROD Busy Limt

00401C00 00401C90

Event Fragment Buil der FPGA Regi sters

Error Mask, Format Version, Source |ID, Play Enpty Events, Mask BCl D
Error Check, Diagnostic, Status, Play One Event, FIFO Status Fl ags
Reset EVENTMEM W EVENTMEM A, EVENTMEM B, EVENTMEM C

00402000 004022FC

Rout er FPGA Regi sters
S-Link Control and Status, Event Trapping Control and Status

00402400 004025FC

ROD Control |l er FPGA Regi sters

Function Control, Status, ROD Mode, Diagnostic, Calibration
Commands, FE Command Mask, Counter Values, Interrupts, and FE
Occupancy Count Contro

00404400 004044FC

Front End Chip Cccupancy Counter Registers

00404500 0040452C

FE Command Mask Look-up Tabl e
8 sets of Masks, 64 Locations

00404600 004046FC

EFB Dynani c Mask Registers
Default and Corrective ROD types

00404700 00404780

Formatter Dynamic Mode Bit Look-up Table
8 sets of Masks, 256 Locations

00404800 00404BFC

Di agnostic Menory FI FO Regi sters
R'W | NMVEM A, | NVEM B, DBGVEM A, DBGVEM B
R. EVENTMEM A, EVENTMEM B, EVENTMEM C

00406000 00406150

BOC Set up Registers

00408000 00408FFC

Sl ave DSPO HPI Registers
HPI C, HPI A, HPID++, and HPID

00780000 0078000C

Sl ave DSP1 HPI Registers
HPI C, HPI A, HPID++, and HPID

007A0000 007A000C

Sl ave DSP2 HPlI Registers
HPI C, HPI A, HPID++, and HPID

007C0000 007C000C

Sl ave DSP3 HPlI Registers
HPI C, HPI A, HPID++, and HPID

007EO0000 007EOOOC
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APPENDI X A: ROD and BOC FPGA Regi ster Definitions

3 Read/Wite Access to Internal ROD Controller FPGA Registers

The internal registers on the ROD can be accessed through the Master DSP HPI .
The procedure for RFRWaccess to these registers is as foll ows:

The MDSP HPI C regi ster nmust be set such that the half word ordering bit,
HWOB=1. This defines the first half word as least significant. |If HWOB=0,
the first half word is nobst significant. Only the host can nodify this bit.
The half word ordering bit, HWOB, nust be initialized before the first data
or address register access.

The desired initial register address nust be witten to the MDSP HPI A
regi ster.

Performa read or wite access. |If a single location is the target of the
access, then a read or wite to the HPID will conplete the access. |If a
bl ock transfer is required, the host must read or wite the HPI D++ (auto
increnment) register.

Page 5 of 74



APPENDI X A: ROD and BOC FPGA Regi ster Definitions

4 ROD Formmtter

4.1 Link Configurat

FPGA Regi sters

i on Registers

Descri ption REG I D | Address Access W dt h
Li nk Enabl e Register: FMI_LI NK_EN(fnt)
fm = formatter nunber
Formatter Chip O 0 00400000
Formatter Chip 1 1 00400400
Formatter Chip 2 2 00400800 RW 12
Formatter Chip 3 8 00400C00
Formatter Chip 4 4 00401000
Formatter Chip 5 5 00401400
Formatter Chip 6 6 00401800
Formatter Chip 7 7 00401C00
Each bit enables the serial data decoder and data FIFO for a specific link or Bit Val ue
modul e input to the Formatter. |If the link or nodule is off, the interna
data FIFO will be turned off. On the Pixel ROD, the unused bits are nasked. 1 0
The default register value is 0
Bit 0: Enable SCT Link O (40 MHz) / Pixel Mdule 0 (40/80/160 MHz) Enabl e Of f
Bit 1: Enable SCT Link 1 (40 MHz) / Pixel Mdule 1 (40/80 MHz only) Enabl e Of f
Bit 2: Enable SCT Link 2 (40 MHz) / Pixel Module 2 (40 MHz only) Enabl e Of f
Bit 3: Enable SCT Link 3 (40 MHz) / Pixel Mdule 3 (40 MHz only) Enabl e Of f
Bit 4: Enable SCT Link 4 Enabl e Of f
Bit 5: Enable SCT Link 5 Enabl e Of f
Bit 6: Enable SCT Link 6 Enabl e Of f
Bit 7: Enable SCT Link 7 Enabl e Of f
Bit 8: Enable SCT Link 8 Enabl e Of f
Bit 9: Enable SCT Link 9 Enabl e Of f
Bit 10: Enable SCT Link 10 Enabl e Of f
Bit 11: Enable SCT Link 11 Enabl e Of f
Descri ption REG | D | Address Access W dt h
Expanded Mbde Register: FMI_EXP_MODE _EN(fnt) **SCT onl y**
fm = formatter nunber
Formatter Chip 0 8 00400004
Formatter Chip 1 9 00400404
Formatter Chip 2 A 00400804 RW 12
Formatter Chip 3 B 00400C04
Formatter Chip 4 © 00401004
Formatter Chip 5 D 00401404
Formatter Chip 6 E 00401804
Formatter Chip 7 F 00401C04
Expanded SCT Data Mode
If this bit is set to value 1, the serial input data will be parsed in Bit Val ue
Expanded Data format. |f this bit is set to value 0, the serial input data
will be parsed in Condensed Data format. The default register value is O
The SCT data formats are as foll ows:
Condensed Expanded
1 hit condensed - 1FFFFCCCCCCCxfx0 1st hit cluster - 1FFFFGO0O00CO0DDD
2 hits condensed - 1FFFFCCCCCCCsf x1 1 hit cluster - Ixxxxxxx0xxx1DDD 1 0
2 hit cluster - Ixxxxxxx1DDD1DDD
x= do not care (The ROD fills these with 0's)
C=cl uster base address
D=3 bit hit data
F=FE nunber
f=error in condensed node data, 1st hit
s=error in condensed nobde data, 2nd hit
Bit 0: Link O Expand | Condense
Bit 1: Link 1 Expand | Condense
Bit 2: Link 2 Expand | Condense
Bit 3: Link 3 Expand | Condense
Bit 4: Link 4 Expand | Condense
Bit 5: Link 5 Expand | Condense
Bit 6: Link 6 Expand | Condense
Bit 7: Link 7 Expand | Condense
Bit 8: Link 8 Expand | Condense
Bit 9: Link 9 Expand | Condense
Bit 10: Link 10 Expand | Condense
Bit 11: Link 11 Expand | Condense
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Descri ption REG | D | Address Access W dt h
Configuration Mode Regi ster: FMI_CONFI G_MODE_EN(fnt)
fnt = formatter nunber
Formatter Chip O 10 00400008
Formatter Chip 1 11 00400408
Formatter Chip 2 12 00400808 RW 12
Formatter Chip 3 13 00400C08
Formatter Chip 4 14 00401008
Formatter Chip 5 15 00401408
Formatter Chip 6 16 00401808
Formatter Chip 7 17 00401C08
Configurati on Mbde (Raw Data Format) Bit Val ue
If this bit is set to value 1, the Formatter will parse the serial input
streamin raw format. If this bit is set to value 0, other registers
determ ne the decoding format. The default register value is 0
The SCT raw data format is as follows: 1 0
011nnnxxDDDDDDDD ( n=(nunmber of bits)+1, D=data)
The Pixel raw data format is as follows:
011nnnnnDDDDDDDDDDDDDDDDDDDD ( n=# of bits, D=data)

. L Use
Bit O0: Link O Raw EXP_MODE
Bit 1: Link 1 Raw EXP_MODE
Bit 2: Link 2 Raw EXP_MODE
Bit 3: Link 3 Raw EXP_MODE
Bit 4: Link 4 Raw EXP_MODE
Bit 5: Link 5 Raw EXP_MODE
Bit 6: Link 6 Raw EXP_MODE
Bit 7: Link 7 Raw EXP_MODE
Bit 8: Link 8 Raw EXP_MODE
Bit 9: Link 9 Raw EXP_MODE
Bit 10: Link 10 Raw EXP_MODE
Bit 11: Link 11 Raw EXP_MODE

Descri ption REG | D | Address Access W dt h

Edge Detect Modde Regi ster: FMI_EDGE_MODE_EN(f nt)

fnmt = formatter nunber

Formatter Chip 0 18 0040000C

Formatter Chip 1 19 0040040C

Formatter Chip 2 1A 0040080C RW 12

Formatter Chip 3 1B 00400C0C

Formatter Chip 4 1C 0040100C

Formatter Chip 5 1D 0040140C

Formatter Chip 6 1E 0040180C

Formatter Chip 7 1F 00401C0C

Edge Detect Mode ** SCT ONLY ** Bit Val ue

Valid in Condensed Data Mode only. |If set, the Formatter will check hit data

for Edge Mbde or Level Mdde format. |If an invalid hit pattern is detected, an

error flag will be inserted into the condensed hit data word and reported by

the EFB. After a reset, this register defaults to all links in Level Detect

Mode (all bits 0). 1 0

Edge Detect Hit Pattern : 01X

Level Detect Hit Pattern: X1X
Bit 0: Link O Edge Leve
Bit 1: Link 1 Edge Leve
Bit 2: Link 2 Edge Leve
Bit 3: Link 3 Edge Leve
Bit 4: Link 4 Edge Leve
Bit 5: Link 5 Edge Leve
Bit 6: Link 6 Edge Leve
Bit 7: Link 7 Edge Leve
Bit 8: Link 8 Edge Leve
Bit 9: Link 9 Edge Leve
Bit 10: Link 10 Edge Leve
Bit 11: Link 11 Edge Leve
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4.2 FError Limt Setup Registers
Descri ption REG I D | Address Access W dt h
Time Out Limt Register: FMI_READOUT TI MEOUT(f nt)
Formatter Chip O 20 00400010
Formatter Chip 1 21 00400410
Formatter Chip 2 22 00400810 8 (SCT)
Formatter Chip 3 23 00400C10 RW 32 (Pxl)
Formatter Chip 4 24 00401010
Formatter Chip 5 25 00401410
Formatter Chip 6 26 00401810
Formatter Chip 7 27 00401C10
Token to Readout Tinmeout Limt Reg: Bit Val ue
SCT: This value sets the tinme, in 800ns increnments, before a link tinmes out
while it has the Token and the Link FIFOis enpty. (204.8us Max.) At reset,
the default value is set to OxFFh.
Pxl: This value sets the tinme, in 25ns increments, before a link tines out val ue
while it has the Token and the Link FIFOis enpty. (106s Max.) At reset, the
default value is set to 0x10000h (1.6mns).
Descri ption REG | D | Address Access W dt h
Data Overflow Limt Register:
FMT_DATA OVERFLOW LI M T(fnt)
Formatter Chip O 28 00400014
Formatter Chip 1 29 00400414
Formatter Chip 2 2A 00400814 RW 12
Formatter Chip 3 2B 00400C14
Formatter Chip 4 2C 00401014
Formatter Chip 5 2D 00401414
Formatter Chip 6 2E 00401814
Formatter Chip 7 2F 00401C14
Data Overflow Limt Val ue: Bit Val ue
Thi s val ue set the maxi mum nunmber of words played out of the Output FIFO
before the ROD determ nes that a |ink has received too muich data for 1 Event. Val ue
At reset, the default value is set to OxFFFh.
Descri ption REG | D | Address Access W dt h
Header Trailer Limt Reg: FMI_HEADER TRAILER LIM T(fnt)
Formatter Chip O 30 00400018
Formatter Chip 1 31 00400418
Formatter Chip 2 32 00400818 9 (SCT)
Formatter Chip 3 33 00400C18 RW 11(PxI)
Formatter Chip 4 34 00401018
Formatter Chip 5 35 00401418
Formatter Chip 6 36 00401818
Formatter Chip 7 37 00401C18
Header Trailer Limt: Bit Val ue
This val ue sets word count of the Link FIFO Alnost Full State. Wwen HT Limt
is true, the Formatter only wites Headers and Trailers to the Link FIFO
This value is conpared to the Data FI FO occupancy counter. At reset, the Val ue
default value for the SCT Formatter is set to Ox1COh and for the Pixel
Formatter the default value is set to 0x700.
Descri ption REG I D | Address Access W dt h
ROD Busy Limt Register: FMI_ROD BUSY LIM T(fnt)
Formatter Chip O 38 0040001C
Formatter Chip 1 39 0040041C
Formatter Chip 2 3A 0040081C 9 (sCT)
Formatter Chip 3 3B 00400C1C RW 11 (Pxl)
Formatter Chip 4 3C 0040101C
Formatter Chip 5 3D 0040141C
Formatter Chip 6 3E 0040181C
Formatter Chip 7 3F 00401C1C
ROD Busy Limt: Bit Val ue
This value sets the Word Count where the Link FIFOis full. This is a fatal
error, and recovery is only possible with a reset. At reset, the default val ue

value for the SCT Formatter is set to Ox1FOh and for the Pixel Formatter the

default value is set to 0x600.
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4.3 Pixel Trigger Nunber of Accepts Register

Descri ption REG I D | Address Access W dt h
Pi xel Formatter: Number of L1 Accepts
FMT_PXL_LINK_L1A CNT(fnt) 00400020 RW 16
Formatter Chip O 40 00400020
Formatter Chip 1 41 00400420
Formatter Chip 2 42 00400820
Formatter Chip 3 43 00400C20
Formatter Chip 4 44 00401020
Formatter Chip 5 45 00401420
Formatter Chip 6 46 00401820
Formatter Chip 7 47 00401C20
The Pixel MCC chip can issue up to 16 L1 Triggers to the FE chips for each L1 Bit Val ue
trigger sent by the ROD. This register sets a counter value in the Formatter
readout state machine that allows all of the data froma nmulti trigger event
to be played out with one trigger.
Bits[ 3: 0]: Input Module O Val ue
Bits[ 7: 4]: Input Mdule 1 Val ue
Bits[11: 8]: Input Module 2 Val ue
Bits[15:12]: |nput Module 3 Val ue

Descri ption REG I D | Address Access W dt h
Pi xel Formatter: Software Decode Type Sel ect
FMI PXL BANDW DTH(fnt) - Link |nput Map 00400024 RW 16
Formatter Chip O 48 00400024
Formatter Chip 1 49 00400424
Formatter Chip 2 4A 00400824
Formatter Chip 3 4B 00400C24
Formatter Chip 4 4C 00401024
Formatter Chip 5 4D 00401424
Formatter Chip 6 4E 00401824
Formatter Chip 7 4F 00401C24
If the Decode Sel ect Junpers are not installed, then the value in bits 0 and 1 Bit Val ue
of this register selects the input decode type.
Pi xel Decoder Type == “00” - Single Link 40MHz Decoder (default)
“01” - Dual Link 80MHz input
“10" - Quad Link 160MHz input
See di agram bel ow for information on Link Map values. The Formatter does not
protect against incorrect |ink map val ues.
Bits[ 1: 0]: Decode Sel ect Val ue Val ue
Bits[19:16]: Module 0 - Data Input O Link Map (0 to 11) / DTO 2 R sing Edge Val ue
Bits[23:20]: Module 1 - Data Input 1 Link Map (0 to 11) / DTO 2 Falling Edge Val ue
Bits[27:24]: Module 2 - Data Input 2 Link Map (0 to 11) / DTO Ri si ng Edge Val ue
Bits[31:28]: Module 3 - Data Input 3 Link Map (0 to 11) / DTO Fal li ng Edge Val ue
BOC
I nput -
Li nk Val ue == Nibble [19:16]
Val ue BOC | nputs To D40 = Link Decoder 0 (LDO)
Li nk —— P! D80 = LDO First Bit in
In D1 =L Fi Bi i
0 0 12 24 36 48 60 72 84 M oocode 60 = LDO First Bit in
1 1 13 25 37 49 61 73 85 P Mbdul e
2 2 14 26 38 50 62 74 86 > MLX D4\63| ueL'::k r\lgebblde [213:(2L0|%1)
= Lin coder
3 3 15 27 39 51 63 75 87 P L » D8O = LDO Second Bit in
4 4 16 28 40 52 64 76 88 < D40: D160 = LDO Second Bit in
5 5 17 29 41 53 65 77 89 P ND
6 6 18 30 42 54 66 78 90 P ML — _
7 7 19 31 43 55 67 79 91 > Val ue == Nibble [27:24]
e D40 = Link Decoder 2 (LD2)
8 8 20 32 44 56 68 80 92 < Y L ) D8O = LDL First Bit in
9 9 21 33 45 57 69 81 93 P D160 = LDO Third Bit in
A 10 22 34 46 58 70 82 94 P D8O:
B 11 23 35 47 59 71 83 95 q M) Val ue == Ni bble [31:28]
ML D40 = Link Decoder 3 (LD3)
0 1 2 3 4 5 6 7 —— P D80 = LD1 Second Bit in
FORMATTER D160: D160 = LDO Fourth Bit in
M)
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4.4 Diagnostic Control Register

Descri ption REG | D | Address Access W dt h
Link Data Test Output Mux Register
FMT_LI NK_DATA_TEST_MUX(f nt)
Formatter Chip O 70 00400038
Formatter Chip 1 71 00400438
Formatter Chip 2 72 00400838 RW 4
Formatter Chip 3 73 00400C38
Formatter Chip 4 74 00401038
Formatter Chip 5 75 00401438
Formatter Chip 6 76 00401838
Formatter Chip 7 77 00401C38
Link Data Test Qutput Mix: This value selects the input link to send to the Bit Val ue
EFB out put mux that drives the front panel LEMO. The decoding is as foll ows: val ue
0x0h = LinkO, Ox1h = Link1, ..0xBh = Link11l, OxFh = ROD Busy
Descri ption REG | D | Address Access W dt h
Mode Bits Diagnostic, Read Enable: FMI _MB DI AG REN(fnt) W 1
Formatter Chip O 78 0040003C
Formatter Chip 1 79 0040043C
Formatter Chip 2 7A 0040083C
Formatter Chip 3 7B 00400C3C
Formatter Chip 4 7C 0040103C
Formatter Chip 5 7D 0040143C
Formatter Chip 6 7E 0040183C
Formatter Chip 7 7F 00401C3C
Mode Bits Diagnostic REN: This bit enables the readout of Mde Bits to check Bit Val ue
that they are being sent to the Formatters correctly. This register is only 1 0
to be used as board di agnosti cs.
Bit 0: Mode Bit FIFO Read Enable RD Idle
4.5 Link FIFO Cccupancy Count Registers
Descri ption REG I D | Address Access W dt h
Link O / Module 0 Data FIFO Occupancy Count Regi ster
FMT_LI NK_OCC COUNT(f nt, | nk)
Formatter Chip O 80 00400040
Formatter Chip 1 8C 00400440
Formatter Chip 2 98 00400840 R 11
Formatter Chip 3 A4 00400C40
Formatter Chip 4 BO 00401040
Formatter Chip 5 BC 00401440
Formatter Chip 6 C8 00401840
Formatter Chip 7 D4 00401C40
Descri ption REG I D | Address Access W dt h
Link 1 / Mdule 1 Data FI FO Occupancy Count Regi ster
FMT_LI NK_OCC COUNT(fnt, | nk)
Formatter Chip 0O 81 00400044
Formatter Chip 1 8D 00400444
Formatter Chip 2 99 00400844 R 11
Formatter Chip 3 A5 00400C44
Formatter Chip 4 Bl 00401044
Formatter Chip 5 BD 00401444
Formatter Chip 6 C9 00401844
Formatter Chip 7 D5 00401C44
Descri ption REG I D | Address Access W dt h
Link 2 / Mdule 2 Data FI FO Cccupancy Count Regi ster
FMT_LI NK_OCC COUNT(fnt, | nk)
Formatter Chip O 82 00400048
Formatter Chip 1 8E 00400448
Formatter Chip 2 9A 00400848 R 11
Formatter Chip 3 A6 00400C48
Formatter Chip 4 B2 00401048
Formatter Chip 5 BE 00401448
Formatter Chip 6 CA 00401848
Formatter Chip 7 D6 00401C48
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Descri ption REG | D | Address Access W dt h
Link 3 / Mddule 3 Data FI FO Cccupancy Count Regi ster
FMT_LI NK_OCC COUNT(f nt, | nk)
Formatter Chip O 83 0040004C
Formatter Chip 1 8F 0040044C
Formatter Chip 2 9B 0040084C R 11
Formatter Chip 3 A7 00400C4C
Formatter Chip 4 B3 0040104C
Formatter Chip 5 BF 0040144C
Formatter Chip 6 CB 0040184C
Formatter Chip 7 D7 00401C4AC
Descri ption REG I D | Address Access W dt h
Link 4 Data FI FO Occupancy Count Register
FMT_LI NK_OCC COUNT(f nt, | nk)
Formatter Chip O 84 00400050
Formatter Chip 1 90 00400450
Formatter Chip 2 9C 00400850 R 11
Formatter Chip 3 A8 00400C50
Formatter Chip 4 B4 00401050
Formatter Chip 5 CO 00401450
Formatter Chip 6 CC 00401850
Formatter Chip 7 D8 00401C50
Descri ption REG I D | Address Access W dt h
Link 5 Data FI FO Occupancy Count Register:
FMT_LI NK_OCC COUNT(fnt, | nk)
Formatter Chip 0 85 00400054
Formatter Chip 1 91 00400454
Formatter Chip 2 9D 00400854 R 11
Formatter Chip 3 A9 00400C54
Formatter Chip 4 B5 00401054
Formatter Chip 5 Cl 00401454
Formatter Chip 6 CD 00401854
Formatter Chip 7 D9 00401C54
Descri ption REG I D | Address Access W dt h
Link 6 Data FI FO Occupancy Count Register:
FMT_LI NK_OCC COUNT(fnt, | nk)
Formatter Chip O 86 00400058
Formatter Chip 1 92 00400458
Formatter Chip 2 9E 00400858 R 11
Formatter Chip 3 AA 00400C58
Formatter Chip 4 B6 00401058
Formatter Chip 5 C2 00401458
Formatter Chip 6 CE 00401858
Formatter Chip 7 DA 00401C58
Description REG | D | Address Access W dt h
Link 7 Data FI FO Occupancy Count Register:
FMT_LI NK_OCC_COUNT(f nt, | nk)
Formatter Chip O 87 0040005C
Formatter Chip 1 93 0040045C
Formatter Chip 2 9F 0040085C R 11
Formatter Chip 3 AB 00400C5C
Formatter Chip 4 B7 0040105C
Formatter Chip 5 C3 0040145C
Formatter Chip 6 CF 0040185C
Formatter Chip 7 DB 00401C5C
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Descri ption REG | D | Address Access W dt h
Link 8 Data FI FO Occupancy Count Register
FMT_LI NK_OCC COUNT(f nt, | nk)
Formatter Chip O 88 00400060
Formatter Chip 1 94 00400460
Formatter Chip 2 A0 00400860 R 11
Formatter Chip 3 AC 00400C60
Formatter Chip 4 B8 00401060
Formatter Chip 5 [eZ} 00401460
Formatter Chip 6 DO 00401860
Formatter Chip 7 DC 00401C60
Descri ption REG I D | Address Access W dt h
Link 9 Data FI FO Occupancy Count Register
FMT_LI NK_OCC COUNT(f nt, | nk)
Formatter Chip O 89 00400064
Formatter Chip 1 95 00400464
Formatter Chip 2 Al 00400864 R 11
Formatter Chip 3 AD 00400C64
Formatter Chip 4 B9 00401064
Formatter Chip 5 C5 00401464
Formatter Chip 6 D1 00401864
Formatter Chip 7 DD 00401C64
Descri ption REG I D | Address Access W dt h
Link 10 Data FI FO Occupancy Count Regi ster
FMT_LI NK_OCC COUNT(fnt, | nk)
Formatter Chip 0 8A 00400068
Formatter Chip 1 96 00400468
Formatter Chip 2 A2 00400868 R 11
Formatter Chip 3 AE 00400C68
Formatter Chip 4 BA 00401068
Formatter Chip 5 C6 00401468
Formatter Chip 6 D2 00401868
Formatter Chip 7 DE 00401C68
Descri ption REG I D | Address Access W dt h
Link 11 Data FI FO Occupancy Count Regi ster
FMT_LI NK_OCC COUNT(fnt, | nk)
Formatter Chip O 8B 0040006C
Formatter Chip 1 97 0040046C
Formatter Chip 2 A3 0040086C R 11
Formatter Chip 3 AF 00400C6C
Formatter Chip 4 BB 0040106C
Formatter Chip 5 C7 0040146C
Formatter Chip 6 D3 0040186C
Formatter Chip 7 DF 00401C6C
4.6 FError Status Registers
Descri ption REG I D | Address Access W dt h
Time Out Error Register: FMI TI MEOUT ERROR(f nt)
Formatter Chip O EO 00400070
Formatter Chip 1 E1l 00400470
Formatter Chip 2 E2 00400870
Formatter Chip 3 E3 00400C70 R 12
Formatter Chip 4 E4 00401070
Formatter Chip 5 E5 00401470
Formatter Chip 6 E6 00401870
Formatter Chip 7 E7 00401C70
Time Out Error Status Bit Val ue
Bit to indicate that the link has received the token but no data has arrived
fromthe nodule within the time limt set by the Token to Readout Ti meout 1 0
Limt Register. When a time out occurs on a link, the status is latched into
this register. This register is cleared when it is read by the host
Bits[11:0] : Links/Mdules[11:0] Error OK
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Descri ption REG I D | Address

Access W dt h

Data Overflow Error Register:
FMI_DATA OVERFLOW ERROR( f nt )

Formatter Chip O E8 00400074
Formatter Chip 1 E9 00400474
Formatter Chip 2 EA 00400874 R 12
Formatter Chip 3 EB 00400C74
Formatter Chip 4 EC 00401074
Formatter Chip 5 ED 00401474
Formatter Chip 6 EE 00401874
Formatter Chip 7 EF 00401C74
Data Overflow Error Status Bit Val ue
Bit to indicate that too nuch data has gone into the FIFO for 1 Event. Wen a
data overflow error occurs on a link, the status is latched into this 1 0
register. This register is cleared when the host reads it.
Bits[11:0] : Links [11:0] Error oK

Descri ption REG | D | Address Access W dt h

Header Trailer Error Register:
FMT_HEADER TRAI LER ERR(f nt)
Formatter Chip O FO 00400078
Formatter Chip 1 F1 00400478
Formatter Chip 2 F2 00400878 R 12
Formatter Chip 3 F3 00400C78
Formatter Chip 4 F4 00401078
Formatter Chip 5 F5 00401478
Formatter Chip 6 F6 00401878
Formatter Chip 7 F7 00401C78
Header/ Trailer Limt Status Bit Val ue
Status of the Header/Trailer Limt bit for this link. |Indicates that the link
is alnpost full and the Link Fornmatter is only witing Header/Trailer words to
the Link FIFO Wen a header trailer (FIFO alnpst full) error occurs on a 1 0
link, the status is latched into this register. This register is cleared when
the host reads it.

Bits[11:0] : Links [11:0] Error OK

Descri ption REG I D | Address

Access W dt h

ROD Busy Error Register: FMI_ROD BUSY_ ERR(fnt)

Formatter Chip F8 0040007C

Formatter Chip F9 0040047C

Formatter Chip FA 0040087C

0
1
2
Formatter Chip 3 FB 00400C7C R 12
Formatter Chip 4 FC 0040107C
Formatter Chip 5 FD 0040147C
Formatter Chip 6 FE 0040187C
Formatter Chip 7 FF 00401C7C
ROD Busy Limt Status Bit Val ue
Status of the ROD Busy Linmit bit for this link. Indicates that the FIFO for
this is full and data is still arriving fromthe FE Mddule. This is a fatal 1 0
error. Resetting the Formatter is the only way to recover froma ROD Busy
Limt Error. This register is cleared when the host reads it.
Bits[11:0] : Links [11:0] Error OK
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4.7 Diagnostic Status Registers

Descri ption REG | D | Address Access W dt h
Nor mal or Raw Data Format Status Bit: R 12
FMT_DATA_ FMT_STATUS( f nt)
Formatter Chip O 100 00400080
Formatter Chip 1 101 00400480
Formatter Chip 2 102 00400880
Formatter Chip 3 103 00400C80
Formatter Chip 4 104 00401080
Formatter Chip 5 105 00401480
Formatter Chip 6 106 00401880
Formatter Chip 7 107 00401C80
Dat a Parsi ng Mode Status Bit Val ue
If this bit is set, the Formatter is parsing data in “Normal” Mde (Condensed,
or Expanded Data Formats). |If this bit is cleared, the Formatter is parsing 1 0
data in “Raw’ format. The status is latched into this register if the link
goes into “raw data” nmpode, and is cleared when the host reads it.
Bits[11:0] : Links [11:0] Nor mal Raw
Description REG | D | Address Access W dt h
Formatter Status Regi ster: FMI_STATUS(fnt)
Formatter Chip O 108 00400084
Formatter Chip 1 109 00400484
Formatter Chip 2 10A 00400884
Formatter Chip 3 10B 00400C84 R 32
Formatter Chip 4 10C 00401084
Formatter Chip 5 10D 00401484
Formatter Chip 6 10E 00401884
Formatter Chip 7 10F 00401C84
Bit Val ue
1 | 0
Bits[ 4:0] : Trigger Count — Nunber of pending triggers in the Master Form Count
Bi t 5 : Link Mdde Bits FIFO Reset State Active Reset
Bi t 6 : Link Mode Bits FIFO Enpty Flag: Mdde Bits FIFO is enpty Enpt y OK
Bi t 7 : Link Modde Bits FIFO Full Flag: Mdde Bits FIFOis full Ful | OK
Bits[11:8] : Active Link Status Li nk Nunber
Bi t 12 : Chip Has Token Status Token Idle
Bi t 13 : Hol d Cut put Hol d OK
Bi t 14 : Master/ Sl ave Status Mast er Sl ave
Bi t 15 : Formatter DLL Locked Locked Error
Bits[26:16]: Extended Trigger Count Count
Bi t 27 . Trigger Overflow Overflow ]| K
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Descri ption REG | D | Address Access W dt h
Formatter Version Register: FMI_VERSI ON(fnt)
Formatter Chip O 110 00400088
Formatter Chip 1 111 00400488
Formatter Chip 2 112 00400888
Formatter Chip 3 113 00400C88 R 18
Formatter Chip 4 114 00401088
Formatter Chip 5 115 00401488
Formatter Chip 6 116 00401888
Formatter Chip 7 117 00401C88
Bit Val ue
1 [ 0
Bits[ 7: O Code Version Val ue
Bits[12: 8 Board Revi sion 0x0Ch
Bits[14:13 Pi xel Decoder Type == “00” - Single Link 40MHz Decoder
“01" - Dual Link 80MHz i nput Val ue
“10” — Quad Link 160MHz input
Bit[15] Formatter Type Pi xel | SCT
Bits[17:16] Formatter Number == “00” — Formatter O
01" — Formatter 1
“10” — Formatter 2 Val ue
“11” — Formatter 3
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Descri ption REG | D | Address Access W dt h
ModeBits Status — Links O to 11: FMI_MODEBI T_STAT(fnt)
Formatter Chip O 118 0040008C
Formatter Chip 1 119 0040048C
Formatter Chip 2 11A 0040088C
Formatter Chip 3 11B 00400C8C R 32
Formatter Chip 4 11C 0040108C
Formatter Chip 5 11D 0040148C
Formatter Chip 6 11E 0040188C
Formatter Chip 7 11F 00401C8C
Current Read Out Mobde Bits, Links 0 to 5 Bit Val ue
This value is the last set of npde bits used by this link. It is used as a
di agnostic tool, and is used primarily when the ROD is processing events one
at a time.
'fB ('\)/B Formatter Read CQut Mode Bits Definitions
0 Play 1st event fromLink FIFO. Nornal data
flow from Formatter to EFB.
Mask this link for 1 event. |In this node, the
0 1 formatter will dunp one event fromthe |ink
FI FO.
1 0 Skip read out of this link for 1 event for re-
synchroni zati on.
1 1 Read out 1% event from FIFO and dunp it on the
floor, play the 2nd event to the EFB.
Bits[ 1. 0O SCT Link 0 / PXL Module 0 (MB1: MBO)
Bits[ 3: 2 SCT Link 1 / PXL Module 1 (MB1: MBO)
Bits[ 5: 4 SCT Link 2 / PXL Module 2 (MB1: MBO)
Bits[ 7: 6 SCT Link 3 / PXL Module 3 ( MB1: MBO)
Bits[ 9: 8] : SCT Link 4 (MB1: MBO)
Bits[11:10] : SCT Link 5 (MB1: MBO)
Bits[13:12] : SCT Link 6 (MB1: MBO)
Bi ts[15:14] : SCT Link 7 (MB1: MBO)
Bits[17:16] : SCT Link 8 ( MB1: MBO)
Bits[19:18] : SCT Link 9 (MB1: MBO)
Bits[21:20] : SCT Link 10 (MB1: MBO)
Bits[23:22] : SCT Link 11 (MB1: MBO)
Bits[31:28] : Diagnostics — Readout FIFO Controller Status
Read Out Mode | Description Val ue
Reset Reset 0x1h
I dle Wait for Mode from RCF 0x2h
f b Fetch current Mode Bits 0x3h
wf mb Wait for current Mode Bits
wf t Wait for token 0x4h
rolf Read out |ink FIFO 0x5h
wf d Wait for data _ _ 0x6h
wid td Trailer detected in wait for data
doe Dunmp one event fromthe |ink FIFO Val ue
wf d_doe Wait for data, while dunp one event 0x7h
doe ret Return to DOE
roe Read one event fromthe |ink FIFO
nl nk Start readout of next |ink 0x8h
trto Token to readout timeout error 0x9h
dovr Data overflow condition error 0xAh
pause Back pressure from EFB (SCT Only) 0x Bh
done Done with |ink event, pass token 0xCh
“ot hers” 0xFh
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4.8 Formatter Link Counters and Link Counter Control
Descri ption REG | D | Address Access W dt h
Formatter |nput Counter Control: FMI_CNT_COUNTER(fnt)
Formatter Chip O 00400090
Formatter Chip 1 00400490
Formatter Chip 2 00400890
Formatter Chip 3 00400C90 R 32
Formatter Chip 4 00401090
Formatter Chip 5 00401490
Formatter Chip 6 00401890
Formatter Chip 7 00401C90
This bit enables the link counters in each formatter. During this bit being Bit Val ue
reset, the global counter set value (FMI_G.B COUNTER 15:0]) can be witten and
is transferred into the global counter recent value register part
(FMT_GLB_COUNTER[ 31: 16] ), while the streamcounters (FMI_STREAM XY) are reset 1 0
to zero. Wiile the bit is set, the global counter recent value is counted down
to zero and while not being zero, the stream counters are added up
Bi t[ 0] Enabl e Counters Counting | Reset
Description REG | D | Address Access W dt h
Formatter G obal | nput Counter: FMI_GLB COUNTER(f nt)
Formatter Chip O 00400094
Formatter Chip 1 00400494
Formatter Chip 2 00400894
Formatter Chip 3 00400C94 R 32
Formatter Chip 4 00401094
Formatter Chip 5 00401494
Formatter Chip 6 00401894
Formatter Chip 7 00401C94
Bit Val ue
1 | 0
Bi ts[15: 0] G obal Counter Set Value — During FMI_CNT_COUNTER Bit[ 0] =0
(Reset of the Counters) this value is transferred into Val ue
Bits[31:16]
Bits[31:16] G obal Counter Recent Value — While this value is higher
than 0 and the FMI_CNT_COUNTER Bit[0] is equal 1, this value Val ue
decreased by one every clock cycle
Descri ption REG I D | Address Access W dt h
Formatter G obal | nput Counter: FMI_STREAM 01(fnt)
Formatter Chip O 00400098
Formatter Chip 1 00400498
Formatter Chip 2 00400898
Formatter Chip 3 00400C98 R 32
Formatter Chip 4 00401098
Formatter Chip 5 00401498
Formatter Chip 6 00401898
Formatter Chip 7 00401C98
Bit Val ue
1 0
Bits[15: 0] Stream counter value for input stream O of the formatter
This value adds up incomng data bits while FMI_CNT_COUNTER] O] Val ue
is equal 1 and FMI_GLB_COUNTER[ 31: 16] value is not zero
Bits[31:16] Stream counter value for input stream 1 of the formatter
This val ue adds up incomng data bits while FMI_CNT_COUNTER] O] Val ue

is equal 1 and FMI_GLB COUNTER[ 31: 16] value is not zero
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Descri ption REG | D | Address Access W dt h
Formatter G obal | nput Counter: FMI_STREAM 23(fnt)
Formatter Chip O 0040009C
Formatter Chip 1 0040049C
Formatter Chip 2 0040089C
Formatter Chip 3 00400C9C R 32
Formatter Chip 4 0040109C
Formatter Chip 5 0040149C
Formatter Chip 6 0040189C
Formatter Chip 7 00401C9C
Bit Val ue
1 [ 0
Bits[15: 0] Stream counter value for input stream 2 of the formatter
This val ue adds up incomng data bits while FMI_ONT_COUNTER 0] Val ue
is equal 1 and FMI_GLB_COUNTER[ 31: 16] value is not zero
Bits[31:16] Stream counter value for input stream 3 of the formatter
This value adds up incomng data bits while FMI_CNT_COUNTER 0] Val ue
is equal 1 and FMI_GLB_COUNTER[ 31: 16] value is not zero
Descri ption REG | D | Address Access W dt h
Formatter G obal | nput Counter: FMI _STREAM 45(fnt)
Formatter Chip O 004000A0
Formatter Chip 1 004004A0
Formatter Chip 2 004008A0
Formatter Chip 3 00400CA0 R 32
Formatter Chip 4 004010A0
Formatter Chip 5 004014A0
Formatter Chip 6 004018A0
Formatter Chip 7 00401CA0
Only exists in SCT formatters f't VTIueO
Bits[15: O] Stream counter value for input stream 4 of the formatter
This value adds up incomng data bits while FMI_CNT_COUNTER] 0] Val ue
is equal 1 and FMI_GLB_COUNTER[ 31: 16] value is not zero
Bits[31:16] Stream counter value for input stream5 of the formatter
This value adds up incomng data bits while FMI_ONT_COUNTER 0] Val ue
is equal 1 and FMI GLB COUNTER[ 31:16] value is not zero
Descri ption REG | D | Address Access W dt h
Formatter G obal | nput Counter: FMI_STREAM 67(fnt)
Formatter Chip O 004000A4
Formatter Chip 1 004004A4
Formatter Chip 2 004008A4
Formatter Chip 3 00400CA4 R 32
Formatter Chip 4 004010A4
Formatter Chip 5 004014A4
Formatter Chip 6 004018A4
Formatter Chip 7 00401CA4
Only exists in SCT formatters f't VTIueO
Bits[15: O] Stream counter value for input stream 6 of the formatter
This value adds up incomng data bits while FMI_CNT_COUNTER] 0] Val ue
is equal 1 and FMI_GLB COUNTER[ 31:16] value is not zero
Bits[31:16] Stream counter value for input stream 7 of the formatter
This value adds up inconing data bits while FMI_CNT_COUNTER 0] Val ue

is equal 1 and FMI GLB COUNTER[ 31: 16] value is not zero
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Descri ption REG | D | Address Access W dt h
Formatter G obal | nput Counter: FMI_STREAM 89(fnt)
Formatter Chip O 004000A8
Formatter Chip 1 004004A8
Formatter Chip 2 004008A8
Formatter Chip 3 00400CA8 R 32
Formatter Chip 4 004010A8
Formatter Chip 5 004014A8
Formatter Chip 6 004018A8
Formatter Chip 7 00401CA8
Only exists in SCT formatters f't V?Iueo
Bits[15: 0] Stream counter value for input stream 8 of the formatter
This val ue adds up incom ng data bits while FMI_ONT_COUNTER 0] Val ue
is equal 1 and FMI_GLB_COUNTER[ 31: 16] value is not zero
Bits[31:16] Stream counter value for input stream 9 of the formatter
This val ue adds up incomng data bits while FMI_CNT_COUNTER 0] Val ue
is equal 1 and FMI_GLB_COUNTER[ 31: 16] value is not zero
Descri ption REG I D | Address Access W dt h
Formatter G obal | nput Counter: FMI_STREAM AB(fnt)
Formatter Chip O 004000AC
Formatter Chip 1 004004AC
Formatter Chip 2 004008AC
Formatter Chip 3 00400CAC R 32
Formatter Chip 4 004010AC
Formatter Chip 5 004014AC
Formatter Chip 6 004018AC
Formatter Chip 7 00401CAC
Only exists in SCT formatters flt VTIueO
Bi ts[15: 0] Stream counter value for input stream 10 of the formatter
This value adds up incomng data bits while FMI_CNT_COUNTER] 0] Val ue
is equal 1 and FMI_GLB_COUNTER[ 31: 16] value is not zero
Bits[31:16] Stream counter value for input stream 11 of the fornatter
This value adds up incomng data bits while FMI_CNT_COUNTER] 0] Val ue

is equal 1 and FMI _GLB COUNTER[ 31:16] value is not zero
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5 ROD EFB FPGA Regi sters

5.1 EFB Error Mask Registers, Engines 0/1

Descri ption REG I D Addr ess Access W dt h
EFB: Error mask, Engine0O, Link 0, ERROR MASK(O, 0) 140 00402000 RW 32
EFB: Error mask, Enginel, Link 0, ERROR _MASK(1, 0) 170 00402100 RW 32
I'f an Error Count Mask Bit is set in this register, the EFB will not count that Bit Val ue
specific type of Error for each specified |link. 1 0
Bit 0: BC ID Error Count Mask Count
Bit 1: L1 ID Error Count Mask Count
Bit 2: FE Modul e Tineout Error Count Mask Count
Bit 3: Data may be incorrect (see Bits 31:16) Mask Count
Bit 4: Internal Buffer Overflow (see Bits 17:16) Mask Count
Bits[5:15]: Reserved for Atlas Mask Count
Bit 16: Alnost Full Error, Data Truncated Count Mask Count
Bit 17: Data Overfl ow Count Mask Count
Bit 18: Header Bit Error Count Mask Count
Bit 19: Sync Error Count Mask Count
Bit 20: (SCT)Flagged Error Count / (Pixel)lnvalid Row(>159) OR Col uim(>17) Mask Count
Bit 21: (SCT)Condensed Mdde Hit Pattern Error / (Pixel)MCC Sent Enpty Event Mas k Count
Bit 22: (SCT)Non-Sequential Chip Num/ (Pixel)MXC Fl agged Error - EQCOVERFLON| Mask Count
Bit 23: (SCT)Invalid FE Chip / (Pixel)MCC Flagged Error - HAMM NGCODE Mask Count
Bit 24: (SCT)Trailer Bit Error Count / (Pixel)MXC Flagged Error - REGPARITY Mask Count
Bit 25: (Pixel)MCC Flagged Error - HI TPARITY Mask Count
Bit 26: (Pixel)MCC Flagged Error - BITFLIP Mask Count
Bit 27: (Pixel)MCC Flagged Error - H TOVERFLOW Mask Count
Bit 28: (Pixel)MCC Flagged Error - EOEOVERFLOW Mask Count
Bit 29: (Pixel)MCC Fl agged Error - L1CHKFAILFE Mask Count
Bit 30: (Pixel)MCC Flagged Error - BCI DCHKFAI L Mask Count
Bit 31: (Pixel)MCC Flagged Error - L1CHKFAI LGLOBAL Mask Count
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DESCRI PTI ON REG ADDRESS TYPE [ WD
I D

EFB: Error mask, Engi neO, SCT LinkO/PXL Mbd00, ERROR_MASK(O, 0) 140 00402000 RW 32
EFB: Error mask, Engine0, SCT Linkl/PXL Mbd01l, ERROR MASK(O, 1) 141 00402004 RW 32
EFB: Error mask, Engi neO, SCT Link2/PXL Mbd02, ERROR_MASK(O, 2) 142 00402008 RW 32
EFB: Error mask, Engi neO, SCT Link3/PXL Mod03, ERROR_MASK(O, 3) 143 0040200C RW 32
EFB: Error mask, EngineO, SCT Link4, ERROR_MASK(O, 4) 144 00402010 RW 32
EFB: Error mask, Engi neO, SCT Link5, ERROR_MASK(O, 5) 145 00402014 RW 32
EFB: Error mask, Engi neO, SCT Link6, ERROR_MASK(O, 6) 146 00402018 RW 32
EFB: Error mask, Engi neO, SCT Link7, ERROR_MASK(O, 7) 147 0040201C RW 32
EFB: Error mask, Engine0O, SCT Link8, ERROR_MASK(O, 8) 148 00402020 RW 32
EFB: Error mask, Engine0O, SCT Link9, ERROR_MASK(O, 9) 149 00402024 RW 32
EFB: Error mask, Engine0O, SCT Link10, ERROR_MASK(O, 10) 14A 00402028 RW 32
EFB: Error mask, EngineO, SCT Link11l, ERROR_MASK(O, 11) 14B 0040202C RW 32
EFB: Error mask, Engine0O, SCT Link12/PXL Mbd10, ERROR_MASK(O, 12) 14C 00402040 RW 32
EFB: Error mask, Engine0O, SCT Link13/PXL Mbdll, ERROR_MASK(O, 13) 14D 00402044 RW 32
EFB: Error mask, EngineO, SCT Link14/PXL Mxd12, ERRCR MASK(O, 14) 14E | 00402048 RW 32
EFB: Error mask, Engine0, SCT Link15/PXL Mbd13, ERROR _MASK(O, 15) 14F | 0040204C RW 32
EFB: Error mask, EngineO, SCT Link16, ERROR_MASK(O, 16) 150 00402050 RW 32
EFB: Error mask, Engine0O, SCT Link17, ERROR_MASK(O, 17) 151 00402054 RW 32
EFB: Error mask, Engine0O, SCT Link18, ERROR_MASK(O, 18) 152 00402058 RW 32
EFB: Error mask, Engine0O, SCT Link19, ERROR_MASK(O, 19) 153 0040205C RW 32
EFB: Error mask, Engine0O, SCT Link20, ERROR_MASK(O, 20) 154 00402060 RW 32
EFB: Error mask, Engine0O, SCT Link21, ERROR_MASK(O, 21) 155 00402064 RW 32
EFB: Error mask, Engine0O, SCT Link22, ERROR_MASK(O, 22) 156 00402068 RW 32
EFB: Error mask, Engine0O, SCT Link23, ERROR_MASK(O, 23) 157 0040206C RW 32
EFB: Error mask, EngineO, SCT Link24/PXL Mbd20, ERRCR NMASK(O0, 24) 158 00402080 RW 32
EFB: Error mask, Engine0, SCT Link25/PXL Mbd21, ERROR _MASK(O, 25) 159 00402084 RW 32
EFB: Error mask, Engine0, SCT Link26/PXL Mbd22, ERROR _MASK(O, 26) 15A | 00402088 RW 32
EFB: Error mask, Engine0O, SCT Link27/PXL Md23, ERROR MASK(O0, 27) 15B | 0040208C RW 32
EFB: Error mask, Engine0O, SCT Link28, ERROR_MASK(O, 28) 15C | 00402090 RW 32
EFB: Error mask, Engi ne0, SCT Link29, ERROR_MASK(O0, 29) 15D | 00402094 RW 32
EFB: Error mask, Engi ne0, SCT Link30, ERROR_MASK(O0, 30) 15E | 00402098 RW 32
EFB: Error mask, Engi ne0, SCT Link31, ERROR_MASK(O, 31) 15F 0040209C RW 32
EFB: Error mask, Engine0O, SCT Link32, ERROR_MASK(O, 32) 160 004020A0 RW 32
EFB: Error mask, Engine0O, SCT Link33, ERROR_MASK(O, 33) 161 004020A4 RW 32
EFB: Error mask, EngineO, SCT Link34, ERROR_MASK(O, 34) 162 004020A8 RW 32
EFB: Error mask, EngineO, SCT Link35, ERROR_MASK(O, 35) 163 004020AC RW 32
EFB: Error mask, Engine0O, SCT Link36/PXL Mbd30, ERROR_MASK(O, 36) 164 004020C0 RW 32
EFB: Error mask, Engi ne0, SCT Link37/PXL Mbd31l, ERROR MASK(O, 37) 165 004020C4 RW 32
EFB: Error mask, Engine0, SCT Link38/ PXL Mbd32, ERROR MASK(O, 38) 166 004020C8 RW 32
EFB: Error mask, Engine0, SCT Link39/PXL Mbd33, ERROR MASK(O, 39) 167 004020CC RW 32
EFB: Error mask, EngineO, SCT Link40, ERROR_MASK(O, 40) 168 004020D0 RW 32
EFB: Error mask, Engine0O, SCT Link4l, ERROR_MASK(O, 41) 169 004020D4 RW 32
EFB: Error mask, Engine0O, SCT Link42, ERROR_MASK(O, 42) 16A | 004020D8 RW 32
EFB: Error mask, Engine0O, SCT Link43, ERROR_MASK(O, 43) 16B | 004020DC RW 32
EFB: Error mask, Engine0O, SCT Link44, ERROR_MASK(O, 44) 16C | 004020E0 RW 32
EFB: Error mask, Engine0O, SCT Link45, ERROR_MASK(O, 45) 16D | 004020E4 RW 32
EFB: Error mask, Engine0O, SCT Link46, ERROR_MASK(O, 46) 16E | 004020E8 RW 32
EFB: Error mask, Engine0O, SCT Link47, ERROR_MASK(O, 47) 16F | 004020EC RW 32
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DESCRI PTI ON REG ADDRESS TYPE | WD
I D

EFB: Error mask, Enginel, SCT Link48/PXL Mbd40, ERROR MASK(1, 0) 170 00402100 RW 32
EFB: Error mask, Enginel, SCT Link49/PXL Md41l, ERROR MASK(1,1) 171 00402104 RW 32
EFB: Error mask, Enginel, SCT Link50/PXL Mbd42, ERROR MASK(1, 2) 172 00402108 RW 32
EFB: Error mask, Enginel, SCT Link51/PXL Md43, ERROR MASK(1, 3) 173 0040210C RW 32
EFB: Error mask, Enginel, SCT Link52, ERROR_MASK(1, 4) 174 00402110 RW 32
EFB: Error mask, Enginel, SCT Link53, ERROR_MASK(1, 5) 175 00402114 RW 32
EFB: Error mask, Enginel, SCT Link54, ERROR_MASK(1, 6) 176 00402118 RW 32
EFB: Error mask, Enginel, SCT Link55, ERROR_MASK(1, 7) 177 0040211C RW 32
EFB: Error mamsk, Enginel, SCT Link56, ERROR_MASK(1, 8) 178 00402120 RW 32
EFB: Error mmsk, Enginel, SCT Link57, ERROR_MASK(1,9) 179 00402124 RW 32
EFB: Error mask, Enginel, SCT Link58, ERROR_MASK(1, 10) 17A | 00402128 RW 32
EFB: Error mask, Enginel, SCT Link59, ERROR_MASK(1, 11) 17B 0040212C RW 32
EFB: Error mask, Enginel, SCT Link60/PXL Mbd50, ERROR _MASK(1, 12) 17C 00402140 RW 32
EFB: Error mask, Enginel, SCT Link61/PXL Mbd51, ERROR _MASK(1, 13) 17D 00402144 RW 32
EFB: Error mask, Enginel, SCT Link62/PXL Mbd52, ERROR MASK(1, 14) 17E | 00402148 RW 32
EFB: Error mask, Enginel, SCT Link63/PXL Mbd53, ERROR MASK(1, 15) 17F | 0040214C RW 32
EFB: Error mask, Enginel, SCT Link64, ERROR_MASK(1, 16) 180 00402150 RW 32
EFB: Error mask, Enginel, SCT Link65, ERROR_MASK(1, 17) 181 00402154 RW 32
EFB: Error mask, Enginel, SCT Link66, ERROR_MASK(1, 18) 182 00402158 RW 32
EFB: Error mask, Enginel, SCT Link67, ERROR_MASK(1, 19) 183 0040215C RW 32
EFB: Error mask, Enginel, SCT Link68, ERROR_MASK(1, 20) 184 00402160 RW 32
EFB: Error mask, Enginel, SCT Link69, ERROR_MASK(1, 21) 185 00402164 RW 32
EFB: Error mask, Enginel, SCT Link70, ERROR_MASK(1, 22) 186 00402168 RW 32
EFB: Error mask, Enginel, SCT Link71, ERROR_MASK(1, 23) 187 0040216C RW 32
EFB: Error mask, Enginel, SCT Link72/PXL Mbd60, ERROR MASK(1, 24) 188 00402180 RW 32
EFB: Error mask, Enginel, SCT Link73/PXL Mbd61, ERROR _MASK(1, 25) 189 00402184 RW 32
EFB: Error mask, Enginel, SCT Link74/PXL Mbd62, ERROR _MASK(1, 26) 18A ([ 00402188 RW 32
EFB: Error mask, Enginel, SCT Link75/PXL Mbd63, ERROR MASK(1, 27) 18B | 0040218C RW 32
EFB: Error mask, Enginel, SCT Link76, ERROR_MASK(1, 28) 18C ([ 00402190 RW 32
EFB: Error mask, Enginel, SCT Link77, ERROR_MASK(1, 29) 18D | 00402194 RW 32
EFB: Error mask, Enginel, SCT Link78, ERROR_MASK(1, 30) 18E | 00402198 RW 32
EFB: Error mask, Enginel, SCT Link79, ERROR_MASK(1, 31) 18F 0040219C RW 32
EFB: Error mask, Enginel, SCT Link80, ERROR_MASK(1, 32) 190 004021A0 RW 32
EFB: Error mask, Enginel, SCT Link81, ERROR_MASK(1, 33) 191 004021A4 RW 32
EFB: Error mask, Enginel, SCT Link82, ERROR_MASK(1, 34) 192 004021A8 RW 32
EFB: Error mask, Enginel, SCT Link83, ERROR_MASK(1, 35) 193 004021AC RW 32
EFB: Error mask, Enginel, SCT Link84/PXL Mbd70, ERROR_MASK(1, 36) 194 004021C0 RW 32
EFB: Error mask, Enginel, SCT Link85/PXL Mbd71, ERROR_MASK(1, 37) 195 004021C4 RW 32
EFB: Error mask, Enginel, SCT Link86/PXL Mxd72, ERROR MASK(1, 38) 196 004021C8 RW 32
EFB: Error mask, Enginel, SCT Link87/PXL Mbd73, ERROR MASK(1, 39) 197 004021cCC RW 32
EFB: Error mask, Enginel, SCT Link88, ERROR_MASK(1, 40) 198 004021D0 RW 32
EFB: Error mask, Enginel, SCT Link89, ERROR_MASK(1, 41) 199 004021D4 RW 32
EFB: Error mask, Enginel, SCT Link90, ERROR_MASK(1, 42) 19A ([ 004021D8 RW 32
EFB: Error mask, Enginel, SCT Link91, ERROR_MASK(1, 43) 19B ([ 004021DC RW 32
EFB: Error mask, Enginel, SCT Link92, ERROR_MASK(1, 44) 19C ([ 004021E0 RW 32
EFB: Error mask, Enginel, SCT Link93, ERROR_MASK(1, 45) 19D | 004021E4 RW 32
EFB: Error mask, Enginel, SCT Link94, ERROR_MASK(1, 46) 19E | 004021E8 RW 32
EFB: Error mask, Enginel, SCT Link95, ERROR_MASK(1, 47) 19F ([ 004021EC RW 32
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5.2 EFB Data Taking Setup Registers

Descri ption REG I D | Address Access W dt h
EFB: Format Version Register, FORVAT VRSN 1A0 | 00402200 o 3
This is the Format Version Word in the Event Header. The lower half word is Bit Val ue
RW and the upper half word is read only and refers to the Format Version
defined in the Event Format Specification Distributed by CERN
(Current Version = 3.0)
EDMS: ATL-D- ES-0019
Atl as Communi cation: ATL- DAQ 98-129
Bits[31:0]: Format Version Value (U=User Defi ned) 0300UUUU
Descri ption REG I D | Address Access W dt h
EFB: Source | D Register, SOURCE_ID 1A1 00402204 RRW gg
This is the Source ID Wrd in the Event Header. The lower half word is RW and Bit Val ue
the upper half word is read only and refers to the Source |ID defined in the
Event Format Specification Distributed by CERN
(Current Version = 3.0)
EDMS: ATL-D- ES-0019
Atl as Communi cation: ATL- DAQ 98-129
Bits[31:0]: Source ID Value (U=User Defined) 0x 00UUUUUU
Descri ption REG | D | Address Access W dt h
EFB: Run Nunber Register, RUN NUVBER 1A2 00402208 RW 32
This is the Run Nunmber Word in the Event Header. This register stores the Run Bit Val ue
Nunmber defined in the Event Format Specification Distributed by CERN
(Current Version = 3.0)
EDMS: ATL-D- ES-0019
Atl as Communi cation: ATL- DAQ 98-129
Bits[31:0]: Run Number Value (T=Run Type, N=Run Nunber) Ox TTNNNNNN
Descri ption REG | D | Address Access W dt h
EFB: Reserved 1A3 0040220C RW 32
Bit Val ue
Val ue
Descri ption REG I D | Address Access W dt h
EFB: EFB Conmmand 0 Regi ster, EFB_CMND_O 1A4 00402210 RW 32
Bit Val ue
1 0
Bit 0: Not Used.
Bit 1: Mask BCID Error
When this bit is set, the EFB will not mark BCID Errors for all |inks Mask Al T ow
Bit 2: Group Event Counter Enable
When this bit is set, the EFB will count Events based upon the ROD Specific Enabl e Di sabl e
Event Type
Bit 3: Mask L1ID Error
When this bit is set, the EFB will not mark L1ID Errors for all |inks Mask Al ow
Bits[7:4] Dat a Li nk Cutput Sel ect
This value selects the formatter that supplies the input data streamto the
front panel LEMO connector.
Val ue 0xOh => select links O to 11
Val ue 0x1h => select links 12 to 23
Val ue 0x2h => select links 24 to 35
Val ue 0x3h => select links 36 to 47 Val ue
Val ue 0x4h => select links 48 to 59
Val ue 0x5h => select links 60 to 71
Val ue 0x6h => select links 72 to 83
Val ue 0x7h => select links 84 to 95
Val ue OxFh => OR all inputs for to output ROD BUSY on the FP
LEMO
Bit 8 : Mask TIM Clock Error
When this bit is set, the EFB will not mark TIM Clock Errors. Mask Allow
Bit 9 : Mask BOC Cl ock Error
When this bit is set, the EFB will not mark TIM Clock Errors. Mask Al ow
Bit 10 : Mask Sweeper Event Error
When this bit is set, the EFB will not mark Sweeper Event Errors. Mask All ow
Bits[ 31: 24] BCID Off set Val ue val ue

This value can be used to offset the expected BCID if required.
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Descri ption REG I D | Address Access W dt h
EFB: Formatter Enabl ed Status, EFB_FORMATTER_STAT 1A5 00402214 R 8
This register is used for diagnostics to check if a Formatter Chip is A ways Bit Val ue
on. 1 0
Bit 0: Formatter O Enabl ed Enabl ed I dle
Bit 1. Formatter 1 Enabled Enabl ed I dle
Bit 2: Formatter 2 Enabl ed Enabl ed Idle
Bit 3: Formatter 3 Enabl ed Enabl ed I dle
Bit 4. Formatter 4 Enabl ed Enabl ed I dle
Bit 5: Formatter 5 Enabl ed Enabl ed I dle
Bit 6: Formatter 6 Enabled Enabl ed I dle
Bit 7. Formatter 7 Enabled Enabl ed I dle
Descri ption REG | D | Address Access W dt h
EFB: Run-Time Status Regi ster, EFB _RUNTI ME_STAT_REG 1A6 00402218 R 16
Bit Val ue
1 0
Bit 0: Event FIFO A Alnmost Full Status Fl ag AFul | OK
Bit 1: Error Summary FIFO A Al nost Full AFul | OK
Bit 2: Event |ID Enpty Error, Engine O I D Error oK
. ] . Pause
Bit 3: Pause to Formatter, Engine O Bank A oK
Bit 4. Event FIFO B Alnmost Full Status Fl ag AFul | OK
Bit 5. Error Summary FIFO B Al nost Full AFul | OK
Bit 6: Event |ID Enpty Error, Engine 1 | D Error oK
: . . Pause
Bit 7: Pause to Formatter, Engine 1 Bank B oK
Bit 8: Halt Output from Router St op EFB OK
Bit 9: Event ID Data FIFO Al nost Full AFul | OK
Bit 10: ROL Test Bl ock Enabl ed Enabl ed Of f
. Sync
Bit 11: Sync Event Error Status ER;or oK
Bit 12:
Bit 13:
Bit 14:
Bit 15: EFB DLL Locked Locked
Descri ption REG | D | Address Access W dt h
EFB: VHDL Code Version and EFB Type, EFB_CODE_VERSI ON | 1B4 0040221C | R 16
Bit Val ue
1 [0
Bits[ 7:0]: Code Version Val ue
Bi ts[14:8]: Board Revision of Code Val ue
Bit [15] ROD Type Pi xel | scT
5.3 EFB Di agnostic Registers
Descri ption REG | D | Address Access W dt h
EFB: Event Header Data, EVENT_HEADER DATA 1A7 00402220 R 16
This register is used for diagnostics to check the Event Header ID that was in Bit Val ue
the | ast event sent to the Router |
Bits[11: 0]: BCID Val ue
Bits[15:12]: L1ID (Lower Nibble) Val ue
Descri ption REG I D | Address Access W dt h
EFB: Event FIFO Data 0, EV_FI FO DATAl 1A8 00402224 R 16
This register is used for diagnostics to check the ast Event |ID data that was Bit Val ue
used by EFB Engi ne O. [
Bits[11: O]: BCID (Lower 12 bits) Val ue
Bits[15:12]: L1l D (Lower Ni bble) Val ue
Descri ption REG I D | Address Access W dt h
EFB: Event FIFO Data 1, EV_FI FO DATA2 1A9 00402228 R 16
This register is used for diagnostics to check the ast Event |ID data that was Bit Val ue
used by EFB Engi ne 1. [
Bits[ 7: 0]: BCID (Lower Byte) Val ue
Bits[11: 8]: L1ID (Lower Nibble) Val ue
Bits[ 15:12]: ROD Event Type Val ue
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Descri ption REG | D | Address Access W dt h
EFB: Formatter Group Event Count 1B2 00402230 R 32
The Group Event Counters Count the Occupancy of events in the Formatters Bit Val ue
sorted by the ROD Event Type field in the EVID data. Wen all of the data for
a specific Goup has passed through the EFB the appropriate counter shall be
incremented by 1 if the Group counters have been enabl ed
Bits[ 3: 0]: Goup 0 Event Count - ROD Event ID O Val ue
Bits[ 7: 4]: Group 1 Event Count - ROD Event ID 1 Val ue
Bits[11: 8]: Group 2 Event Count - ROD Event ID 2 Val ue
Bits[15:12]: Group 3 Event Count - ROD Event |D 3 Val ue
Bits[19:16]: Group 4 Event Count - ROD Event ID 4 Val ue
Bits[23:20]: Group 5 Event Count - ROD Event |ID 5 Val ue
Bits[27:24]: Group 6 Event Count - ROD Event |ID 6 Val ue
Bits[31:28]: Group 7 Event Count - ROD Event ID 7 Val ue
Descri ption REG | D | Address Access W dt h
EFB: EFB Bandw dth Counter 1B3 00402234 R 32
Bit Val ue
[
Bits[15: 0]: Data Count Val ue
Bits[31:16]: Tinme Count Val ue
Descri ption REG I D | Address Access W dt h
EFB: Tenmporary Debug Regi ster i 00402238 R 32
Bit Val ue
I
Bits[31: 0]: Val ue
Descri ption REG | D | Address Access W dt h
EFB.__Tenporary Debug Regi ster i 0040223C R 32
Bit Val ue
I
Bits[31: 0]: Val ue
Descri ption REG | D | Address Access W dt h
EFB: Di agnostic Mdde Control Register, EVT _MEM MODE 1AA 00402240 RW 3
This register is used to set the diagnostic node of the EFB. (Bits 0, 1 and 2 Bit Val ue
cannot be turned on sinultaneously) 1 0
Bit O0: Enable EFB Di agnostic Mdde 0 .
Wite to the EVENTVEM Fl FO using the RCD Bus EFB Path. play out to the Router. | Enable |Disable
Bit 1: Enable EFB Di agnostic Mde 1
Wite to the EVENTMEM FI FO usi ng the ROD Bus EFB Path, read back over the ROD Enabl e Di sabl e
Bus through the EVENTMEM pat h.
Bit 2: Enable EFB Di agnostic Mdde 2
Trap Link Data in the EVENTMEM FI FO from normal EFB operation, read back over Enabl e Di sabl e
the ROD Bus through the EVENTMEM pat h.
Descri ption REG | D | Address Access W dt h
EFB: Di agnostic Mdde FI FO Sel ect, EVT_MEM CMND_STAT 1AB 00402244 RW 7
Bits 0 to 2 cannot be turned on simultaneously. lB't Val “eo
Bit 0: EVENTMEM FI FO A Sel ect Sel ect Of f
Bit 1: EVENTMEM FI FO B Sel ect Sel ect Of f
Bit 2: Header Trailer FIFO Sel ect Sel ect Of f
Bit 3: OQutput 1 Event Fragnent Enabl e Di sabl e
Bit 4. Flag to indicate FIFO A Bus is Enabl ed Enabl e Di sabl e
Bit 5: Flag to indicate FIFO B Bus is Enabl ed Enabl e Di sabl e
Bit 6: Flag to indicate Event Header/Trailer Bus is enabled Enabl e Di sabl e
Descri ption REG I D | Address Access W dt h
EFB: Event Menory FIFO Reset, EVT_MEM RESET 1AC 00402248 RW 1
When this bit is set, the EFB sends a reset pulse to the Event Menory FIFO Bit Val ue
This bit is self-clearing, and cancels an ongoi ng play command. 1 0
Bit 0: Reset Event Menory FIFO Reset Ready
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Descri ption REG | D | Address Access W dt h
EFB: FI FO Status Flags, EVT_MEM FLAGS 1AD 0040224C R 24
This register is used for diagnostics to check the EFB FI FO. lB' L Val ueo
Bit 0: FIFO A Enpty Status Fl ag Enpt y OK
Bit 1. FIFO A Al nost Enpty Status Fl ag AEmpt y OK
Bit 2. FIFO A Alnost Full Status Flag AFul | oK
Bit 3: FIFO A Full Status Flag Ful | oK
Bit 4: FIFO B Enpty Status Fl ag Enpty oK
Bit 5: FIFO B Al nost Enpty Status Fl ag AEnmpt y OK
Bit 6: FIFO B Alnpst Full Status Flag AFul | oK
Bit 7: FIFO B Full Status Flag Ful | OK
Bit 8: Header Trailer FIFO Enpty Status Flag Enpt y OK
Bit 9: Header Trailer FIFO Full Status Flag Ful | OK
Bit 10: Event ID FIFO A Enpty Status Fl ag Empt y oK
Bit 11: Event ID FIFO A Al nostFull Status Flag Ful | OK
Bit 12: Event ID FIFO B Enpty Status Flag Enpty OK
Bit 13: Event ID FIFO B Al nostFull Status Flag Ful | OK
Bit 14: Header Event ID FIFO Enpty Status Flag Enmpty oK
Bit 15: Header Event ID FIFO Alnmost Full Status Fl ag AFul | OK
Bit 16: Header Event ID FIFO Full Status Flag Ful | OK
Bit 17: Event Data FIFO Full Status Flag Ful | OK
Bit 18: Event ID FIFO A FIFO Full Status Flag Ful | oK
Bit 19: Event ID FIFO B FIFO Full Status Fl ag Ful | oK
Bit 20: Word Count FIFO A Full Status Fl ag Ful | OK
Bit 21: Word Count FIFO B Full Status Fl ag Ful | OK
Bit 22: Error Summary FIFO A Full Status Flag Ful | oK
Bit 23: Error Summary FIFO B Full Status Fl ag Ful | OK
Descri ption REG I D | Address Access W dt h
) . ACCESS
EFB: FIFO I nput Data Word [15: 0] Fl FO 00402250 RW 16
This is the low 16 bits of a word that is to be witten into the Event Menory Bit Val ue
FI FO for di agnostics.
Bits[15:0]: FIFO Input Data Wrd (15:0) Val ue

Descri ption REG I D | Address Access W dt h
EFB: FIFO Input Data Word [31:16] ACCESS | 00402254 RW 16
This is the mddle 16 bits of a word that is to be witten into the Event Bit Val ue
Menory FI FO for diagnostics. |
Bits[15:0]: FIFO Input Data Word (31:16) Val ue

Descri ption REG | D | Address Access W dt h
EFB: FIFO Input Data Word [45: 32] ACEESS | 00402258 RW 14
This is the upper 14 bits of a word that is to be witten into the Event Bit Val ue
Menory FI FO for diagnostics. [
Bits[13:0]: FIFO Input Data Word (45: 32) Val ue

Descri ption REG I D | Address Access W dt h
] . ACCESS
EFB: Wite Word to Selected FIFO FI EO 0040225C RW 1
VWhen this bit is set, the EFB sends a wite pulse to the Event Menory FIFO. Bit Val ue
This bit is self-clearing. 1 0
Bit 0: Wite to Event Menory FIFO Wite Ready

Descri ption REG | D | Address Access W dt h
EFB: Number of Words to Play-FIFO A, EVT_VMEM A WRD CNT 1AE 00402260 RW 14
This value is used in diagnostics node to indicate the nunmber of words to be Bit Val ue
pl ayed from Event Menory FIFO A when sinul ated data has been witten into the
FI FO
Bits[13:0]: Number of Words Val ue

Descri ption REG I D | Address Access W dt h
EFB: Nunber of Words to Play-FIFO B, EVT_MEM B_WRD CNT 1AF 00402264 RW 14
This value is used in diagnostics node to indicate the nunmber of words to be Bit Val ue
pl ayed from Event Menory FIFO B when sinul ated data has been witten into the
Fl FO
Bits[13:0]: Nunber of Words Val ue
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Descri ption REG | D | Address Access W dt h
EFB: Play Selected FI FO, EVT_MEM PLAY EVENT 1B0 00402268 RW 1
VWhen this bit is set, the EFB sends a read pul se to the Event Menory FIFO Bit Val ue
This bit will stay set until the Play Conmand is conpl ete. 1 0
Bit 0: Wite to Event Menory FIFO Pl ay Idle
Descri ption REG I D | Address Access W dt h
EFB: Di agnostic Status Register, EVT_MEM STATUS 1B1 0040226C R 16
Bit Val ue
1 0
Bits[15:0]: M scell aneous Status Bits
Descri ption REG | D | Address Access W dt h
EFB: Send Enpty Events, 00402270 RW 1
When this bit is set, the EFB will flush the output and EVID data FI FGs and Bit Val ue
send a enpty event fragment. This bit is self-clearing. Not Inplenented yet 1 0
Bit 0: Send Enpty Events Send I dle
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6 ROD Router FPGA Registers

6.1 DSP Trap Setup Registers

Descri ption REG I D | Address Access W dt h
Rout er: DSPO Conmmand Regi ster0, RTR_TRAP_CMND 0(0) 1C2 00402400 RW 8
Rout er: DSP1 Conmmand Regi ster0, RTR_TRAP_CMND 0(1) 1C3 00402440 RW 8
Rout er: DSP2 Command Regi ster0, RTR_TRAP_CMN\D 0( 2) 1C4 00402480 RW 8
Rout er: DSP3 Command Regi ster0, RTR_TRAP_CMND 0(3) 1C5 004024C0 RW 8
Bit Val ue
1 0
Bit 0: Trap Atlas Specific Event Type On Of f
Bit 1: Trap TIM Specific Event Type On Of f
Bit 2: Trap ROD Specific Event Type On Of f
Bit 3: Error Data Format (This bit is comon to both Traps)
Error Format: As the data cones into the router, six 32-bit
words with 2 bits per link are built. The two bits encode the
foll owi ng cases
00 = no data (the router did not get a header for this link)
01 = good data on the link, no errors
10 = bcid or 11id error
11 = tinmeout error
Three of these words overwite the event fragnment trailer words t2-t4. The
other three are additional words that would be inserted before the EOFO0000
word in the event fragment trailer
Event fragment header into the DSP
HO: OxBOF00000
Hl: OxEE1234EE (start of header word) i nk
H2: 0x00000006 (nunmber of header words) H2 Error E-L|n
H3: L1ID (level 1 1D) -> was H6 <- or mat or mat
H4: BCI D (bunch crossing I D) -> was H7 <-
H5: L1TT (level 1 trigger type) -> was H8 <-
H6: DET (detector event type) -> was H9 <-
Event fragment trailer
TO: error count (status 1: count of words with errors)
T1l: error flags (status 2: bitted error type occurrence word)
T2: error status for links 15 - O (link O bits are stored in bits 1 & 0)
T3: error status for links 31 - 16
T4: error status for links 47 - 32
T5: error status for links 63 - 48
T6: error status for links 79 - 64
T7: error status for links 95 - 80
T8: O0xEOF00000
Bit 4: Slink Data Format to the SDSP with the Error codes included in the on o f
Event Fragnent Trailer
Bit 5: Trap All Events On Of f
Bit 6: Set Trap into Data Driven Mdde (This bit is common to both Traps)
If this bit is set, the router wites Events into the Internal FIFO in
consecutive order such that nore than 1 Event can occupy the sane Frame in the
DSP nmenmory. |If this bit is cleared, only 1 event will be present in each On Of f
frame or nultiple consecutive groups of franes. A word count of the event is
always witten to the last nmenory |ocation of |last frame used for the specific
event.
Bit 7. FrapA+—Error—FEvents (Renpved in rtr_v19f) On Of f
Descri ption REG | D | Address Access W dt h
Router: DSPO Conmand Registerl, RTR TRAP CVMND 1(0) 1C6 00402404 RW 7
Rout er: DSP1 Conmmand Regi ster1l, RTR_TRAP_CMND 1(1) 1C7 00402444 RW 7
Rout er: DSP2 Conmmand Regi sterl, RTR_TRAP_CMND 1(2) 1C8 00402484 RW 7
Rout er: DSP3 Command Regi sterl, RTR _TRAP_CMND 1( 3) 1C9 004024C4 RW 7
Bit Val ue
1 0
Bit 0: Trap Atlas Specific Event Type On Of f
Bit 1: Trap TIM Specific Event Type On Of f
Bit 2: Trap ROD Specific Event Type On Of f
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Descri ption REG | D | Address Access W dt h
Router: DSPO Trap Reset/Load/ Fl ush Reg, RTR TRAP_ RESET(0) 1CA 00402408 RW 4
Router: DSP1 Trap Reset/Load/ Fl ush Reg, RTR TRAP_ RESET(1) 1CB 00402448 RW 4
Router: DSP2 Trap Reset/Load/ Fl ush Reg, RTR TRAP RESET(2) 1CC 00402488 RW 4
Router: DSP3 Trap Reset/Load/ Fl ush Reg, RTR TRAP_RESET( 3) 1CD 004024C8 RW 4
Al bits in this Register are self-clearing f't Valueo
Bit 0: Reset Trap Reset
This bit resets both Traps for a specific DSP.
Bit 1: Load New TrapO Val ue Load
This bit nmust be set to |load new trap information for TrapO
Bit 2: Load New Trapl Val ue Load
This bit nmust be set to load new trap information for Trapl
Bit 3: Flush Trap FIFO Fl ush
This bit flushes the Trap FIFO for a specific DSP
Descri ption REG I D | Address Access W dt h
Rout er: DSPO Status Register, RTR TRAP_STATUS(0) 1CE 0040240C RW 9
Router: DSP1 Status Register, RTR TRAP_STATUS(1) 1CF 0040244C RW 9
Router: DSP2 Status Register, RTR TRAP_STATUS(2) 1D0 0040248C RW 9
Rout er: DSP3 Status Register, RTR TRAP_STATUS(3) 1D1 004024CC RW 9
Bit Val ue
1 0
Bit 0: Trap Enable Control from DSP Enabl ed Idle
. . Mask DFR | Al'l ow
Bit 1: Interrupt Mask Control from DSP | nt DFR | nt
; ] . Not
Bit 2: Trapping FIFO Enpty Empty Enpt y
Bit 3: Trapping FIFO Full Ful | oot
Bit 4. Trap0 — Trappi ng Data On Of f
Bit 5: Trapl — Trapping Data On Of f
Bit 6: Trap0 Ready (Clears on WR to Cnd Reg0O, Set on Load New TrapO) Ready Rggay
Bit 7: Trapl Ready (Clears on WR to Cnd Regl, Set on Load New Trapl) Ready ngay
. . Not
Bit 8: DSPO SBSRAM Cl ock DLL Locked Locked Locked
Descri ption REG | D | Address Access W dt h
Router: DSPO Trap Match Reg0, RTR TRAP MATCH 0(0) 1D2 00402410 RW 8
Router: DSP1 Trap Match RegO, RTR TRAP_MATCH 0( 1) 1D3 00402450 RW 8
Router: DSP2 Trap Match RegO, RTR TRAP_MATCH 0(2) 1D4 00402490 RW 8
Router: DSP3 Trap Match RegO0, RTR TRAP_MATCH 0( 3) 1D5 004024D0 RW 8
Bit Val ue
Bits[ 7:0]: Trap Match value for DSP Command RegO Val ue
Descri ption REG I D | Address Access W dt h
Router: DSPO Pre-Scal e Val ue Reg0, RTR _TRAP_MOD 0(0) 1D6 00402414 RW 16
Router: DSP1 Pre-Scal e Value Reg0, RTR TRAP_MOD 0(1) 1D7 00402454 RW 16
Rout er: DSP2 Pre-Scal e Val ue Reg0, RTR _TRAP_MOD_0( 2) 1D8 00402494 RW 16
Rout er: DSP3 Pre-Scal e Val ue Reg0, RTR TRAP_MOD_0( 3) 1D9 004024D4 RW 16
If Trap Match Scale = 0, trap 1 event only Bit Value
If Trap Match Scale = 1, trap all events that match the Trap Match val ue
If Trap Match Scale > 1, trap all events that meet the follow ng
Trap Match is true (Increment Trap Match Count), AND
Trap Match Count = Trap Match Remmi nder ( Scal e=Peri od)
Bits[ 7:0]: Trap Match Scale for Trap O Val ue
Bits[15:8]: Trap Match Remmi nder for TrapO Val ue
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Descri ption REG I D | Address Access W dt h
Router: DSPO Trap Match Regl, RTR TRAP_MATCH 1(0) 1DA 00402418 RW 8
Router: DSP1 Trap Match Regl, RTR TRAP_MATCH 1(1) 1DB 00402458 RW 8
Router: DSP2 Trap Match Regl, RTR TRAP MATCH 1(2) 1DC 00402498 RW 8
Router: DSP3 Trap Match Regl, RTR TRAP_MATCH 1(3) 1DD 004024D8 RW 8
Bit Val ue
I
Bits[ 7:0]: Trap Match value for DSP Command Regl Val ue
Descri ption REG I D | Address Access W dt h
Rout er: DSPO Pre-Scal e Val ue Regl, RTR TRAP_MOD_1(0) 1DE 0040241C RW 16
Router: DSP1l Pre-Scale Value Regl, RTR TRAP MOD 1(1) 1DF 0040245C RW 16
Rout er: DSP2 Pre-Scal e Val ue Regl, RTR TRAP_MOD_1(2) 1E0 0040249C RW 16
Rout er: DSP3 Pre-Scal e Value Regl, RTR TRAP_MOD 1(3) 1E1 004024DC RW 16
If Trap Match Scale = 0, trap 1 event only Bit Val ue
If Trap Match Scale = 1, trap all events that match the Trap Match val ue
If Trap Match Scale > 1, trap all events that neet the foll ow ng.
Trap Match is true (Increment Trap Match Count), AND
Trap Match Count = Trap Match Renmmi nder ( Scal e=Peri od)
Bits[ 7:0]: Trap Match Scale for Trap 1 Val ue
Bits[15:8]: Trap Match Remmi nder for Trapl Val ue
Descri ption REG | D | Address Access W dt h
Rout er: DSPO FI FO Word Count, RTR_TRAP_FI FO WRD_CNT( 0) 1E6 00402424 R 10
Router: DSP1 FI FO Word Count, RTR TRAP FI FO WRD CNT(1) 1E7 00402464 R 10
Rout er: DSP2 FI FO Word Count, RTR_TRAP_FI FO WRD_CNT( 2) 1E8 004024A4 R 10
Rout er: DSP3 FI FO Wrd Count, RTR _TRAP_FI FO WRD_CNT( 3) 1E9 004024E4 R 10
Bit Val ue
I
Bits[ 9: 0]: Internal FIFO Wrd Count Val ue

Bits[ 15:12]: Data Frame Ready State Machine Status

St at e Val ue
Reset 0x0
I dle Ox1
Re- Test Occupancy 0x2 Val ue
| ssue Frame Ready |nterrupt 0x3
Wait for | SR handshake 0x4
| SR Done 0x5
Decrenent Bl ock Count 0x6
Mask | nterrupt Request 0x7
Descri ption REG I D | Address Access W dt h
Rout er: DSPO Interrupt Mask Delay Count
RTR_TRAP_|I NTEDELAY_CNT( Ogl ae 00402430 RW 6
Router: DSP1 Interrupt Mask Delay Count
RTR_TRAP_| NTEDELAY_CNT( 13, L= 00402470 RW 6
Router: DSP2 Interrupt Mask Delay Count
RTR TRAP_| NTEDELAY_CNT( 23, B 00402480 RW 6
Router: DSP3 I nterrupt Mask Del ay Count
RTR_TRAP_| NT_DELAY CNT( 3) L 004024F0 RW 6
This value is used to prevent the Router fromissuing interrupts before the Bit Val ue
Slave DSP has finished exiting its ISR 1 | 0
Bits[ 5:0]: Interrupt Mask Del ay Count Val ue Val ue
Descri ption REG I D | Address Access W dt h
Router: DSPO Interrupt 4 Period (D agnostic Reg) 00402434 RW 16
Router: DSP1l Interrupt 4 Period (Di agnostic Reg) 00402474 RW 16
Router: DSP2 Interrupt 4 Period (Di agnostic ReQ) 004024B4 RW 16
Router: DSP3 Interrupt 4 Period (Diagnostic Req) 004024F4 RW 16
This value is used to set the period of DSP INT4 pul ses sent to the Slave Bit Val ue
DSPs. If this value is 0, no interrupts will be sent. The period is equal to 1 0
the value in 100ns steps.
Bits[15:0]: Interrupt 4 Period Count Value Val ue
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6.2 Router Slink Conmand and Status Registers
Descri ption REG I D | Address Access W dt h
Rout er: Command/ St at us Regi ster, RTR CMND STAT 202 00402500 RW 16
Bit Val ue
1 0
Bit 0: Dunp Atlas Specific Event Type On Of f
Bit 1: Dunmp TIM Specific Event Type On Of f
Bit 2: Dunp ROD Specific Event Type On Of f
Bit 3: Inhibit S-Link Wite Enable
This bit allows the user to block wites to the S-Link. 9ink Xoff is ignored | Inhibit Al | ow
is this bit is set to value =1
Bit 4: Reset S-Link Reset Ready
Bit 5: Set S-Link Test Bit Test Nor mal
Bit 6: Enable Calibration Back Pressure to EFB .
This bit can only be used in Calibration and Configuration Enabl e Oi sabl e
Bit 7: Mask LDOWN# Bit (Allow data transm ssion when S-Link is down) Mask Nor ma
Bit 8 S-Link Xoff Status (Read Only) Xof f Xon
Bit 9: S-Link LDown Status (Read Only) LDown oK
Bit 10: Stop Output (Back pressure to the EFB) (Read Only) St op EFB OK
Bit 11: 40MHz Clock DLL Locked (Read Only) Locked Error
Bit 12: 80MHz Clock DLL Locked (Read Only) Locked Error
Bit 13: S-Link Xoff Status Latched (Read Only) Xof f oK
Bit 14: S-Link Endianess Bit (SCT Only) LE BE
Bit 15: Not Used
Descri ption REG I D | Address Access W dt h
Router: S-Link Atlas/TIM Event Type Dunp Match Regi ster
RTR _SLNK_ATLAS DUMP_MATCH E | 00402504 RW 10
Bit Val ue
I
Bits[ 7:0 Atl as Specific Event Type Val ue
Bits[ 9:8]: TIM Specific Event Type Val ue
Descri ption REG | D | Address Access W dt h
Router: S-Link ROD Specific Dunp Match Register
RTR_SLNK_ATLAS DUMP_MATCH 204 | 00402508 RW 6
Bit Val ue
I
Bits[ 5:0]: ROD Specific Event Type Val ue
Descri ption REG I D | Address Access W dt h
Rout er: Code Version - RTR CODE_VERSI ON 205 0040250C RW 16
Bit Val ue
I
Bits[ 7:0]: Code Version Val ue
Bits[14:8]: Board Revision of Code Val ue
Bit[15]: ROD Type Pi xel | scT
Descri ption REG I D | Address Access W dt h
Rout er: Test Output Mix Register - RTR QUTPUT S| GNAL_ MUX 206 00402510 RW 4
Sel ects the group of test outputs for the Router Bi t VTIUE
Bits[ 3:0]: Test OQutput Mix Val ue Val ue
Bi ts[ 15: 4] : Not Used
Descri ption REG | D | Address Access W dt h
Rout er: Xoff Counter Register — RTR XOFF COUNT 207 00402514 R 16
I ndi cates the nunber of tines that Xoff has been asserted. Self clears when Bit Val ue
it is read. [
Bits[15:0]: Xoff Counter Value Val ue
Descri ption REG I D | Address Access W dt h
Router: S-Link FIFO Status — RTR _SLFI FO _STAT 00402518 R 3
I ndi cates the occupancy status of the S-Link pipeline FIFO at the output of Bit Val ue
the Router. 1 0
Bit[0]: S-Link FIFO Enpty EMPTY
Bit[1]: S-Link FIFO Al nost Full AFULL
Bit[2]: S-Link FIFO Full FULL
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7 ROD Controller FPGA Registers

7.1 ROD Controller Command, Status and Mode Registers

Descri ption REG I D | Address Access W dt h
ROD Controller: Master DSP General Purpose Register 1C5 00404400 RW 2
Bit Val ue
1 [ 0
Descri ption REG I D | Address Access W dt h
ROD Controller: General Purpose Di agnostics Register 00404404 R 32
Bit Val ue
[
TBD Val ue
Descri ption REG | D | Address Access W dt h
ROD Controller: HPI Time Out Counter: 00404408 RW 32
Bit Val ue
I
Bits[31:0]: HPI Tinme Qut Counter Value Val ue
Descri ption REG | D | Address Access W dt h
ROD Controller: Code Version and ROD Board Revision
RRI F_CODE_VERSI ON 216 0040440C RW 16
Bit Val ue
I
Bits[ 7:0]: Code Version Number Val ue
Bits[15:8]: ROD Board Revi sion Nunber Val ue
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Descri ption REG | D | Address Access W dt h
ROD Controller: Main Control Register, RRIF CMND 1 217 00404410 RW 32
Bit Val ue
1 0
Bit 0: Enabl e/ Di sable FE Command Qut put Data Streamns On Of f
Bit 1. Select FE Command | nput Source for MaskO TI M DSP SPO
Bit 2: FE Command Mask, “New Mask Ready Bit” (Self Clearing)
I'n Nornmal Data Taki ng Mbde, when a new FE Command Li nk Mask has been written
to the RCF fromthe MDSP, this bit must be set to allow the next L1A to use Ready Idle
the new mask. |If the RRIF_CWND_ 1, Bit(20) is set, the new mask will be | oaded
when this bit is set.
Bit 3: FE Occupancy Counter Enable, Read Link Trailers Enabl e Reset
Bit 4: NOT USED
Bit 5: FE Command Pul se Counter Enable
When enabl ed, all L1 Triggers sent to the ROD will increnent this counter, and
a Conmand Cycle will be initiated. Wien a Conmand Cycl e has been conpl eted Enabl e Reset
(Mode bits and Token to the Formatters, and Dynami c Mask to the EFB) the
counter will be decrenented.
Bit 6: FE Conmand Pul se Counter Load
Loads maxi mum val ue into the FE Command Pul se Counter. This is a function Load Idle
that is used for diagnostic test only.
Bit 7: NOT USED
Bit 8: Trigger Signal Decoder Enable
Enabl e for Tlgg/v TTC geri al data decoders. Enabl e Reset
Bit 9: NOT USED
Bit 10: Formmtter Mode Bits Encoder Enable
Enabl e for the block that wites Dynamic Mde Bit data to the Formatters for Enabl e Reset
each L1 Trigger
Bit 11: NOT USED
Bit 12: EFB Dynam ¢ Mask Encoder Enabl e
Enabl e for the block that wites the Event ID ad Dynamc Mask Bit data to the Enabl e Reset
EFB for each L1 Trigger
Bit 13: NOT USED
Bit 14: NOT USED
Bit 15: NOT USED
Bit 16: Test Bench I/ O Enable
Enabl e for the Internal Test Bench Block used for stand-alone testing of the Enabl e Reset
ROD. The Debug- Mbde Configuration Registers are used to configure different
tests on the ROD.
Bit 17: Test Bench I/0O Run
This bit starts the ROD test, and nust be cleared by the host when the test is Run Idle
finished. See the Debug-Mbde Status Register definitions for more infornation
Bit 18: Calibration Trigger Signal Decoder Enable
This bit selects the ROD Register Calibration Parameters to be used for the Enabl e Ldle
testing of Data Taking Mbdes and calibration and enabl es the RCF bl ock that
detects Command types fromthe Serial Port |nputs.
Bit 19: Configuration Read back Enable
This bit enables the trapping of data on the input links to the ROD into the Enabl e Idle
| nput Menory FIFO.
Bit 20: Configuration/Calibration Mask Load Enable Enabl e
This bit allows a new FE Command nmask to be | oaded when the ROD is configuring Load Idle
Modul es or is in Calibration Mde
Bit 21: Static Calibration BCID Enable Static Dynam ¢
This bit selects between the value for the BCID used during calibration BCl D BCl D
Bit 22: Static Calibration L1l D Enable Static Dynami ¢
This bit selects between the value for the L1ID used during calibration L1I D L11 D
Bit 23: Corrective Mdde Bits and Dynam c Mask Ready (Self Clearing) Mas k
This bit indicates that corrective Mde Bits and Dynami c Mask bits have been Read Idle
set and are ready to transmt when the next L1A is detected. y
Bit 24: Input Menory FIFO Playback I nhibit I nhi bit Pl ay

Bit 25: Control Signal Mix(0)

Bit 26: Control Signal Mix(1)

See “Modes of

Bit 27: Control Signal Mix(2) Operation” Table
Bit 28: Control Signal Mix(3)

Bit 29: Start Internal Scan Engine (WR protected for SCT ROD) Start St op
Bit 30: Clear Internal Scan Engi ne nEvent Counters Cl ear Idle

Bit 31: Not Used
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Control Signal

Mux Val ue Modes of Operation

Bi ts[ 28: 25]

“0000” Di sabl e FE | nputs

“0001” Connect the RCF FIFO Interface Control Signals to the Diagnostic FIFOs
This nmode is used to Load and Read the FIFOs with MDSP control

“0010" Connect FE Input Control to the Test Bench Interface Control Signals

“0011” Not Used - Disable FE | nputs

“0100” Enabl e the normal data Path

“0101” Connect FE | nput control for Configuration Readback Mde

“0110" Connect FE Input control for Calibration Test Mode

“0111” Route the input Iink data to the InMens and Formatters

“1000”-"1111" Not Used - Disable FE | nputs

Descri ption REG | D | Address Access W dt h
ROD Controller: Spare Control Register, RRIF CVMND O 218 00404414 RW 13
Bit Val ue
1 0
Bit 0: Formatter A Mdde Bits FIFO Reset (default: ‘0", ‘1" self clearing) Reset Ready
Bit 1. Formatter B Mbde Bits FIFO Reset (default: ‘0, ‘1 self clearing) Reset Ready
Bit 2: EFB Dynamic Mask Bits FIFO Reset (default: ‘0, '1" self clearing) Reset Ready
Bit 3: |INMEM FI FO Reset Reset Ready
Bit 4. Not Used
Bit 5: Not Used
Bit 6: Internal TIM FIFO Reset Reset Ready
Bit 7: Corrective Trigger FIFO Reset Reset Ready
Bit 8 Internal TIMFIFO Re-Transmt (default: ‘0, ‘1" self clearing) Re- Tx Idle
Bit 9: INMEM FI FO Re-Transmt (default: ‘0, ‘1" self clearing) Re- Tx I dle
Bit 10: Not Used
Bit 11: Not Used
Bit 12: ECR I D Counter Reset Reset I dle

Bits [17:13]:
If Offset Value = 0, the frame sync pulse to SPO and SP1 will occur on the
sanme cl ock edge.
n system cl ocks after the Frame Sync pul se for SPO.

SP1 Franme Sync Of fset

If Ofset Value = n, the Frane Sync pulse to SP1 will occur

Of f set Val ue

Bit 18: FSX CLKX CQutput Enable on o f
This bit allows the RCF FSX and CLKX outputs to be set to High Z
Bit 19: SPO I nput Mask Mask On
Bit 20: SP1 | nput Mask Mask On
Bi ts[24:21]: Not Used
Bit 25: MDSP Tout Enable On Of f
Bit 26: MDSP | NT4 Enabl e On Of f
Bit 27: NMDSP | NT5 Enabl e On Of f
Bit 28: MDSP | NT6 Enabl e On Of f
Bit 29: MDSP | NT7 Enable On Of f
Bit 30: SDSP Interrupt Enable (Al Slaves) On Of f
Bit 31: VME Interrupt Enable On Of f
Descri ption REG I D | Address Access W dt h
ROD Controller: Mdde Register, ROD MODE REG 219 00404418 RW 4
Bits[3:0]: ROD Controller Modes.
The ROD Controller Mode is controlled by the MDSP. This Bit Val ue
regi ster does not cause any function to occur on the ROD.
I
Descri ption REG I D | Address Access W dt h
ROD Controller: FE Mask LUT Sel ect, FE MASK LUT_ SELECT 21A 0040441C RW 3
Bit Val ue
I
Bits[ 2:0]: FE Mask Sel ect Val ue

Page 34 of 74




APPENDI X A: ROD and BOC FPGA Regi ster Definitions

Descri ption REG | D | Address Access W dt h
ROD Controller: Main Status Register, RRIF STATUS 1 21B 00404420 R 32
Bit Val ue
1 0
Bit 0: TIMClock OK oK Fai |
Bit 1. BOC Clock OK OK Fai |
Bit 2: BOC Busy Busy Ready
Bit 3: Configuration Read Back Done/ Trap Link Data Done Done Ready
Bit 4: Cal Test Ready Ready Runni ng
Bit 5. FE Trigger FIFO Enpty Fl ag Enpt y Not
Bit 6: FE Trigger FIFO Full Flag Ful | Not
Bit 7: Formatter A, EFB Stop CQutput Stop Tx X OK
Bit 8 Formatter A Mode Bits FIFO Full Flag Ful | Not
Bit 9: Formatter B EFB Stop Qut put Stop Tx TX OK
Bit 10: Formatter B Mode Bits FIFO Full Flag Ful | Not
Bit 11: Header/Trailer Limt Formatter Bank A Limt oK
Bit 12: Header/Trailer Limt Formatter Bank B Limt OK
Bit 13: ROD Busy Limt Formatter Bank A Busy OK
Bit 14: ROD Busy Limt Formatter Bank B Busy OK
Bit 15: EFB Dynamic Mask Bits FIFO Enpty Fl ag Enpty Not
Bit 16: EFB Dynami c Mask Bits FIFO Full Flag Ful | Not
Bit 17: EFB Event |D Enpty Error
If this bit is set, the data fromthe Formatters has arrived at the EFB before Error oK
the IDinformation was ready for the building of the event. This is a fata
error that requires a soft reset for recovery.
Bit 18: Event Menmory A FIFO Enpty Fl ag Enpt y Not
Bit 19: Event Menory A FIFO Full Flag Ful | Not
Bit 20: Event Menory B FIFO Enpty Fl ag Empt y Not
Bit 21: Event Menory B FIFO Full Flag Ful | Not
Bits[29: 22]: FE Command Pul se Counter Count
Bit 30: FE Occupancy Counters All Zero All Zero | > Zero
Bit 31: Command Mask Ready Ready Not
Descri ption REG | D | Address Access W dt h
ROD Controller: Spare Status Register, RRI F_STATUS 0 21C 00404424 R 32
Bi t V?Iue
Bits 7:0]: ECR I D Counter Val ue Count
Bits [18:8]: Trigger Counter Val ue Count
Bit 19: External Interrupt Ack Num I nput O Ack Cl ear
Bit 20: External Interrupt Ack Num | nput 1 Ack Cl ear
Bit 21: External Interrupt Ack Num | nput 2 Ack Cl ear
Bit 22: External Interrupt Ack Num I nput 3 Ack Cl ear
Bit 23: External Interrupt Ack Num | nput 4 Ack Cl ear
Bit 24: RCF DLL Locked Locked Not
Bit 25: S-Link Xoff Xof f OK
Bit 26: S-Link Down or not Installed Down OK
Bit 27: Slave DSPO Detect |nput Pr esent Not
Bit 28: Slave DSPl1 Detect | nput Present Not
Bit 29: Slave DSP2 Detect |nput Present Not
Bit 30: Slave DSP3 Detect |nput Present Not
Bit 31: ROD Type from EFB Pi xel SCT
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Descri ption REG | D | Address Access W dt h
ROD Controller: ROD BUSY Status Register 00404428 R 32
Bit Val ue
1 0
Bit [0]: Main ROD BUSY to PRM (Latched) BUSY oK
Bit [1]: Formatter Bank A ROD Busy (Latched) BUSY OK
Bit [2]: Formatter Bank B ROD Busy (Latched) BUSY oK
Bit [3]: EFB Event Header FIFO ROD Busy (Latched) BUSY OK
Bit [4]: Pause ROL Triggers (Latched) BUSY oK
Bit [5]: Pause Formatter Bank A from EFB (Latched) BUSY OK
Bit [6 : Pause Formatter Bank B from EFB (Lat ched) BUSY oK
Bit [7 RCF Internal Test Pause Triggers (Latched) BUSY oK
(USE TO MONI TOR DSP TRI GGER RATE EFFECTS ON ROD BUSY)
Bit [8]: Sweeper Event on ROD (Latched) Sweeper OK
Bit [9]: Formatter Bank A Header Trailer Limt (Latched) LIMT OK
Bit [10]: Formatter Bank B Header Trailer Limt (Latched) LIMT OK
Bit [11]: TBD
Bit [12]: Main ROD BUSY to PRM BUSY oK
Bit [13]: Formatter Bank A ROD Busy BUSY OK
Bit [14]: Formatter Bank B ROD Busy BUSY OK
Bit [15]: EFB Event Header FIFO ROD Busy BUSY oK
Bit [16]: Pause ROL Triggers BUSY OK
Bit [17]: Pause Formatter Bank A from EFB BUSY OK
Bit [18]: Pause Formatter Bank B from EFB BUSY OK
Bit [19 RCF | nternal Test Pause Triggers BUSY oK
(USE TO VETO TRI GGERS | N DSP SCAN MODES)
Bit [20]: Sweeper Event on ROD Sweeper oK
Bit [21]: Formatter Bank A Header Trailer Limt LIMT OK
Bit [22]: Formatter Bank B Header Trailer Limt LIMT oK
Bit [23]: TBD

Bits [31:24]: TBD

MAI N ROD BUSY sent to TIM for use as system ROD BUSY si gnal
MAI N ROD BUSY == Formatter Bank A ROD Busy OR
Formatter Bank B ROD Busy OR
Event Header FIFO ROD Busy OR
Pause ROL Triggers

RCF Pause Triggers used for internal ROD triggers only. NO AFFECT I N PHYSICS
DATA TAKI NG MODES
RCF Pause Triggers == Formatter Bank A ROD Busy

Formatter Bank B ROD Busy
Event Header FIFO ROD Busy
Pause ROL Triggers
Pause Formatter Bank A
Pause Formatter Bank B

333393
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7.2 ROD Controller FE Command Stream Mask Regi sters

Descri ption REG | D | Address Access W dt h
ROD Controller: FE Command Link MaskO_LO Regi ster
FE_CMND_MASK 0 LO 21F 00404430 RW 32
Mask for Data Streanms O to 31. This Mask applies to the Serial Data Streans Bit Val ue
generated by the TIM or NMDSP SPO. 1 0
Bits [31:0]: FE Command Link 0 to 31 Mask
Bit O sets the mask for Link O, bit 1 for link 1, up to bit 31 for link 31.
To |l oad the nmask, the “New Mask Ready” bit nmust be set in the Main Contro
Regi ster after the mask val ue has been witten to this register. |If the ROD| Enable Mask
is in Normal Data Taking Mode, the Mask will be |oaded when the next L1 CQut put Cut put
Trigger is received fromthe TIM |If the “Config/Cal Mask Load Enable” bit is
set in the Main Control Register, the mask will be | oaded when the “New Mask
Ready” bit is set.
Descri ption REG I D | Address Access W dt h
ROD Controller: FE Command Link MaskO_HI Regi ster
FE_CMND _MASK_0_HI 220 00404434 RW 16
Mask for Data Streans 32 to 47. This Mask applies to the Serial Data Streans Bit Val ue
generated by the TIM or NMDSP SPO. 1 0
Bits [31:0]: FE Command Link 32 to 47 Mask
Bit 0 sets the mask for Link 32, bit 1 for link 37, up to bit 15 for link 47
To | oad the nmask, the “New Mask Ready” bit nmust be set in the Main Contro
Regi ster after the mask value has been witten to this register. |f the ROD Enabl e Mask
is in Normal Data Taking Mode, the Mask will be | oaded when the next L1 Cut put Cut put
Trigger is received fromthe TIM |f the “Config/Cal Mask Load Enable” bit is
set in the Main Control Register, the mask will be | oaded when the “New Mask
Ready” bit is set.
Descri ption REG I D | Address Access W dt h
ROD Controller: FE Command Link Maskl LO Regi ster
FE GMND MASK 1 LO 221 00404438 RW 32
Mask for Data Streans O to 31. This Mask applies to the Serial Data Streans Bit Val ue
generated by MDSP SP1. 1 0
Bits [31:0]: FE Command Link O to 31 Mask
Bit O sets the mask for Link O, bit 1 for link 1, up to bit 31 for link 31
To |l oad the mask, the “New Mask Ready” bit nust be set in the Main Contro
Regi ster after the nmask value has been witten to this register. |f the ROD Enabl e Mask
is in Normal Data Taking Mode, the Mask will be |oaded when the next L1 Qut put Cut put
Trigger is received fromthe TIM |f the “Config/Cal Mask Load Enable” bit is
set in the Main Control Register, the mask will be | oaded when the “New Mask
Ready” bit is set.
Descri ption REG I D | Address Access W dt h
ROD Controller: FE Command Link Maskl HI Register
FE_CMND_MASK 1_HI 222 0040443C RW 16
Mask for Data Streams 32 to 47. This Mask applies to the Serial Data Streans Bit Val ue
generated by MDSP SP1. 1 0
Bits [31:0]: FE Command Link 32 to 47 Mask
Bit 0 sets the nask for Link 32, bit 1 for link 37, up to bit 15 for link 47
To |l oad the mask, the “New Mask Ready” bit nmust be set in the Main Contro
Regi ster after the mask value has been witten to this register. |f the ROD Enabl e Mask
is in Normal Data Taki ng Mode, the Mask will be |oaded when the next L1 Qut put Cut put
Trigger is received fromthe TIM |f the “Config/Cal Mask Load Enable” bit is
set in the Main Control Register, the mask will be |oaded when the “New Mask
Ready” bit is set.
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7.3 ROD Controller Calibration Command Regi sters

Descri ption REG | D | Address Access W dt h

ROD Controller: Calibration Strobe Delay Register
CALSTROBE_DELAY 223 00404440 RW 8

Sets the ampunt of delay in 25ns increments that will be inserted before Bit Val ue

sending the contents of the Cal Command Register after receiving a Cal Strobe
fromthe TIM

Bits [7:0]: Calibration Strobe Del ay Count
Descri ption REG | D | Address Access W dt h
ROD Controller: Calibration Command Data Regi ster
CAL_CMND 224 00404444 RW 26
Sets the Calibration Command Serial Data Streamto be sent after receiving a Bit Val ue
Cal Strobe fromthe TIM SCT ONLY
Bits [25:0]: Calibration Command Dat a Val ue
Descri ption REG | D | Address Access W dt h
ROD Controller: ECR Counter Register
ECR_COUNTER VAL 225 00404448 RW 8
Used to set the required ECR Counter val ue. Bi t VT' ue
Bits [7:0]: Initial ECR Val ue Val ue

7.4 ROD Controller Mde Bits and Dynam ¢ Mask Status Registers

Descri ption REG | D | Address Access W dt h
ROD Controller: Formatter Mode Bits FIFO Status Re
FRMT RV, STATUS 9 227 00404450 R 32
Bit Val ue
1 0
Bit 0: Internal Formatter A Mode Bits FIFO Enpty Fl ag Enpt y OK
Bit 1. Internal Formatter A Mdde Bits FIFO Full Flag Ful | OK
Bits [9:2]: Internal Formatter A Mode Bits Occupancy Count Count
Bits [15:10]: Not Used
Bit 16: Internal Formatter B Mode Bits FI FO Enpty Fl ag Empty oK
Bit 17: Internal Formatter B Mode Bits FIFO Full Flag Ful | OK
Bits [25:18]: Internal Formatter B Mode Bits Occupancy Count Count
Bits [31:26]: Not Used |
Descri ption REG | D | Address Access W dt h
ROD Controller: EFB nam ¢ Mask FIFO Flags Status Re
EFB gK/I FI FO_ FLAG _STA X § e 00404458 R 32
Bit Val ue
1 0
Bit 0: Internal L11D/BCID FI FO Enpty Fl ag Enpt y OK
Bit 1: Internal Trigger Type FIFO Enpty Flag Enpty oK
Bit 2: Internal L1ID/BCID/ TT FI FO Enpty Fl ag Enpty OK
Bit 3: Internal Default Dynam c Mask FIFO Enpty Fl ag Enpt y OK
Bit 4: Internal Corrective Dynam c Mask FIFO Enpty Fl ag Enpty OK
Bits[7:5]: Not Used
Bit 8 Internal L11D/BCID FIFO Full Flag Ful | OK
Bit 9: Internal Trigger Type FIFO Full Flag Ful | OK
Bit 10: Internal L1ID/BCID/ TT FI FO Full Fl ag Ful | oK
Bit 11: Internal Default Dynam c Mask FIFO Full Flag Ful | oK
Bit 12: Internal Corrective Dynam c Mask FIFO Full Fl ag Ful | OK
Bits[31:13]: Not Used
Descri ption REG I D | Address Access W dt h
ROD Controller: EFB Dynam c Mask FIFO Word Count Reg
EFB DM WC STA REG 22A 0040445C R 32
Word Count Status for all of the FIFO used in the EFB Dynami ¢ Mask Encoder Bit Val ue
Bl ock of the Controller FPGA. 1 | 0
Bits[ 6: 0]: Internal L1ID/ BCID FI FO Count Count
Bits[14: 8]: Internal Trigger Type FIFO Count Count
Bits[22:16]: Internal Event Mask FIFO Count Count
Bits[30:24]: Internal Event Header FIFO Count Count
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7.5 ROD Controller Diagnostic Counters Command and Status Registers

Descri ption REG | D | Address Access W dt h
ROD Controller: Inmem A/IB Count Register, |NP_NMEM CTRL 22B 00404460 RW 32
The ROD Controller Test Bench Bl ock uses these counter registers. See the Bit Val ue
section that describes the Test Bench Mdes to see the definitions for each of
the registers. Each increment in value is equal to 25ns.
Bits[15: 0]: Inmem A Count Val ue Count
Bits[31:16]: Inmem B Count Val ue Count
Descri ption REG | D | Address Access W dt h
ROD Control |l er: DEBUGVEM A/ B Count Regi ster, DBG MEM CTRL 22C 00404464 RW 32
The ROD Controller Test Bench Bl ock uses these counter registers. See the Bit Val ue
section that describes the Test Bench Mbdes to see the definitions for each of
the registers. Each increnent in value is equal to 25ns.
Bi ts[ 15: 0]: DEBUGVEM A Count Val ue Count
Bits[31:16]: DEBUGVEM B Count Val ue Count
Descri ption REG I D | Address Access W dt h
ROD Controller: Configuration Readback Count Regi ster
PG READBACK CNT 9 22D | 00404468 RW 32
The ROD Controller uses these counter registers to set the paranmeters used Bit Val ue
when configuration data is being read back fromthe nodul es. Each increnent
in value is equal to 25ns.
Bits[15: 0]: Wite FIFO Count Val ue Count
This value sets the length of time that the FIFO will be trapping data.
Bits[31:16]: Delay FIFO Wite Count Val ue
This value sets the length of delay fromthe time that the “Configuration Count
ReadBack” bit (Bit 19, Register 0x00404410) is set to when Wite Enable is
active on the Input Menory FIFO
Descri ption REG I D | Address Access W dt h
ROD Controller: Debug Mdde Configuration Register
| DE VEM CTRL 22F 00404470 RW 32
Bit Val ue
1 0
Bit 0: External Control, INMEM A Count Enable Enabl e Idle
Bit 1: External Control, |INMEM A Count Load Load Idle
Bit 2: External Control, INMEM B Count Enable Enabl e Idle
Bit 3: External Control, |INMEM B Count Load Load Idle
Bit 4: External Control, DEBUGVEM A Count Enabl e Enabl e Idle
Bit 5: External Control, DEBUGVEM A Count Load Load I dle
Bit 6: External Control, DEBUGVEM B Count Enabl e Enabl e Idle
Bit 7: External Control, DEBUGVEM B Count Load Load Idle
Bit 8: External Control, CNFGRDBACK W ite Count Enable Enabl e Idle
Bit 9: External Control, CNFGRDBACK Wite Count Load Load Idle
Bit 10: External Control, CNFGRDBACK Del ay Count Enable Enabl e Idle
Bit 11: External Control, CNFGRDBACK Del ay Count Load Load Idle
Bits[17:12]: Test Bench Mode Sel ect
| NMEM >For mat t er s- >EFB- >Rout er - >SDSP ololololo
I NVNEM A Word Count: Number of Words to play out of the FIFO
I NVEM >For matt er s- >EFB- >Rout er->SDSP with retransmt
I NMEM A Word Count: Number of Words to play out of the FIFO oOofO0o]|J1 (|00
| NVEM B Word Count: Nunmbers of Retransmts

Bits[23:20]: ROL Test Block Control

SETUP step OPERATI ON/ RUN RESET/ STOP
Send Repeat Events - Bits[23:21] = 0x0; Set Bit 20 = 0x1; Clear Bit 20
Send Single Event — Bits[23:21] = Ox1l; Set Bit 20 = 0x1; Clear Bit 20
Send TIM Events - Bits[23:21] = 0x2; Set Bit 20 = 0x1l; Clear Bit 20
Send n Events - Bits[23:21] = O0x4; Set Bit 20 = 0x1; Cear Bit

n = Bits[23:0], DBG MEM CTRL

The setup step nust be done before the ROL Start bit is set

20, Status=Bit15, | DE_MEM STAT

Bit 20: Start ROL Test Start I dle
Bit 21: Send Single Event Si ngl e Repeat
Bit 22: Send ROL Test Block with L1A Send Idle
Bit 23: Enable ROL Trigger Counter (0x00404464 - DBG MEM CTRL: 22C) Enabl e Idle
Bits [29:24]: ROL Test Block Miltiplier Val ue
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7.6 ROD Controller

Di agnosti c Counters,

Command and Status Registers

Descri ption REG | D | Address Access W dt h
ROD Control |l er: Debug Mdde Status Register
| DE_VEM STAT 230 00404474 R 32
Bit Val ue
1 0
Bit 0: |INMEM A Count Done Done I dle
Bit 1: | NMEM B Count Done Done Idle
Bit 2: DEBUGMEM A Count Done Done Idle
Bit 3: DEBUGMEM B Count Done Done Idle
Bit 4. CNFGRDBACK W ite Count Done Done Idle
Bit 5: CNFGRDBACK Del ay Count Done Done I dle
Bit 6: Test Bench OPO Status Bit Done Idle
Bit 7. Test Bench OP1 Status Bit Done Idle
Bit 8: Input Menmory A FIFO Enpty Flag Empt y oK
Bit 9: Input Memory A FIFO Full Flag Ful | OK
Bit 10: Input Memory B FIFO Enpty Fl ag Enpty OK
Bit 11: Input Menory B FIFO Full Flag Ful | OK
Bit 12: NOT USED Enpt y oK
Bit 13: NOT USED Ful | oK
Bit 14: NOT USED Enpt y oK
Bit 15: ROL Test Triggers Active Active I dle
Bit 16: Internal TIMFIFO Enpty Flag Empty oK
Bit 17: Internal TIMFIFO Full Flag Ful | OK
Bits [30:18]: Internal TIM FIFO Occupancy Count Count
7.7 ROD Controller Internal TIMFIFO Register
Description REG | D | Address Access W dt h
ROD Controller: Internal TIMFIFO Input Register AEFEES 00404480 RwW 8
Bit Val ue
I
Bits[7:0]: Internal TIM Input Data
Aread to this register will read the data fromthe Internal TIMFIFO and val ue
place the result at this nenory location. A wite to this register will data
the value to the next available TIMFIFO Wite Location
7.8 ROD Controller DSP Interrupt Registers
Descri ption REG I D | Address Access W dt h
ROD Controller: MDSP to SDSP Interrupt, |INTRPT _TO SLV 237 00404490 RW 4
MDSP can issue interrupt to Ext pin 5 input of all Slaves ?'t Val ue )
Bit 0: MDSP to SDSPO I nt Idle
Bit 1. MDSP to SDSP1 I nt Idle
Bit 2: MDSP to SDSP2 I nt Idle
Bit 3: MDSP to SDSP3 I nt Idle
Descri ption REG I D | Address Access W dt h
ROD Controller: SDSP to MDSP | nterrupt, |NIRPT FROMSLV 238 00404494 RW 4
HPI Interrupt Qut fromeach slave can be mapped to any MXSP External |nterrupt Bit Val ue
i nput 1 0
Bit 0: SDSPO to MDSP I nt Idle
Bit 1: SDSP1 to MDSP I nt Idle
Bit 2: SDSP2 to NMDSP I nt I dle
Bit 3: SDSP3 to MDSP I nt Idle
Descri ption REG | D | Address Access W dt h
ROD Controller: VME Interrupt Test 00404498 RW 1
Signal used to test VME interrupts f't Valueo
Bit 0: Generate Test Pulse (Self Clearing) I nt Idle
Bits[6:4]: | RO val ue Val ue
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7.9 ROD Controller FE Occupancy Counter Control Registers
Descri ption REG | D | Address Access W dt h
ROD Controller: FE Cccupancy Counter Reset: Links (31:0)
FE_OCC. CNTR RESET(0) 24F 004044A0 RW 32
Reset the FE Occupancy counters for Input Data Links 0 to 31. f't Valueo
Bits [31:0]: Resets for the FE Occupancy Counters
Bit O resets the counter for Link O, bit 1 for link 1, up to bit 31 for link Reset Count
31.
Descri ption REG | D | Address Access W dt h
ROD Controller: FE Cccupancy Counter Reset: Links (63:32)
FE_OCC CNTR_RESET( 1) 250 004044A4 RW 32
Reset the FE Occupancy counters for Input Data Links 32 to 63. f't Valueo
Bits [31:0]: Resets for the FE Occupancy Counters
Bit O resets the counter for Link 32, bit 1 for link 33, up to bit 31 for link Reset Count
63.
Descri ption REG I D | Address Access W dt h
ROD Controller: FE Gccupancy Counter Reset: Links (95:64)
FE OCC CNTR RESET( 2) 251 004044A8 RW 32
Reset the FE Occupancy counters for |Input Data Links 64 to 95. f't Valueo
Bits [31:0]: Resets for the FE Occupancy Counters
Bit O resets the counter for Link 64, bit 1 for link 65 wup to bit 31 for |ink Reset Count
95.
Description REG | D | Address Access W dt h
ROD Controller: FE Occupancy Counter L1A Value (31:0)
FE_OCC_CNTR_NUM ACC( 0) 252 004044B0 RW 32
This register stores the nunber of L1 Accepts to expect from each FE nodul e Bit Val ue
and is used in the Pixel FE Occupancy Counters. |
Bits 3: 0]: Num Accepts value for FE Module (FMT 0:0) Val ue
Bits 7: 4]: Num Accepts value for FE Module (FMI 0:1) Val ue
Bits [11: 8]: Num Accepts value for FE Module (FMI 0:2) Val ue
Bits [15:12]: Num Accepts value for FE Module (FMI 0: 3) Val ue
Bits [19:16]: Num Accepts value for FE Module (FMI 1:0) Val ue
Bits [23:20]: Num Accepts value for FE Mddule (FMI 1:1) Val ue
Bits [27:24]: Num Accepts value for FE Module (FMI 1:2) Val ue
Bits [31:28]: Num Accepts value for FE Module (FMI 2:0) Val ue
Descri ption REG I D | Address Access W dt h
ROD Controller: FE Occupancy Counter L1A Value (31:0)
FE_OCC_CNTR _NUM ACC( 1) 253 004044B4 RW 32
This register stores the nunber of L1 Accepts to expect from each FE nodul e Bit Val ue
and is used in the Pixel FE Occupancy Counters. |
Bits 3: 0]: Num Accepts value for FE Module (FMI 2:1) Val ue
Bits 7: 4]: Num Accepts value for FE Module (FMI 2:2) Val ue
Bits [11: 8]: Num Accepts value for FE Module (FMI 2: 3) Val ue
Bits [15:12]: Num Accepts value for FE Module (FMI 3:0) Val ue
Bits [19:16]: Num Accepts value for FE Mddule (FMI 3:1) Val ue
Bits [23:20]: Num Accepts value for FE Module (FMI 4:0) Val ue
Bits [27:24]: Num Accepts value for FE Module (FMI 4:1) Val ue
Bits [31:28]: Num Accepts value for FE Module (FMI 4:2) Val ue
Descri ption REG | D | Address Access W dt h
ROD Controller: FE Occupancy Counter L1A Value (31:0)
FE_OCC_CNTR_NUM ACC( 2) 254 004044B8 RW 32
This register stores the nunber of L1 Accepts to expect from each FE nodul e Bit Val ue
and is used in the Pixel FE Occupancy Counters. |
Bits 3: 0]: Num Accepts value for FE Module (FMI 4:3) Val ue
Bits 7: 4]: Num Accepts value for FE Module (FMI 5:0) Val ue
Bits [11: 8]: Num Accepts value for FE Module (FMI 5:1) Val ue
Bits [15:12]: Num Accepts value for FE Module (FMI 5:2) Val ue
Bits [19:16]: Num Accepts value for FE Module (FMI 6:0) Val ue
Bits [23:20]: Num Accepts value for FE Module (FMI 6:1) Val ue
Bits [27:24]: Num Accepts value for FE Module (FMI 6:2) Val ue
Bits [31:28]: Num Accepts value for FE Mdule (FMI 6:3) Val ue
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Descri ption REG | D | Address

Access W dt h

ROD Controller: FE Occupancy Counter L1A Value (31:0)

FE_OCC_CNTR _NUM ACC( 3) E | 004044BC

RW 8

This register stores the number of L1 Accepts to expect from each FE nodul e

and is used in the Pixel FE Occupancy Counters.

Bit Val ue

Bits 3:0]: Num Accepts value for FE Module (FMI 7:0)

Val ue

Bits 7:4]: Num Accepts value for FE Module (FMI 7:1)

Val ue

Bits [31:8]: Not Used

0

7.10 ROD Controller Internal Scan Calibration and Event |ID Regi st

ers

Descri ption REG | D | Address

Access W dt h

ROD Controller: Internal Scan NEvent

DATA_LI NK_MASK( 0)

Regi ster: (23:0)

256 004044C0

RW 15

Nunber
NEvent

of events to issue to Pixel FE Mdules.
Nunber of command sequences to issue in this mask stage

Bit Val ue

Bits [15: 0]: NEvent Val ue

Val ue

Bits [23:16]:

Pre CAL Conmmand Del ay Val ue

Val ue

Descri ption REG I D | Address

Access W dt h

ROD Controller: Internal Scan TrigDel ay Register:

DATA_ LI NK_MASK( 1)

(31.0)

257 004044C4

RW 32

Trigger Delay for Internal scans.
TrigDel ay0 : Del ay between CAL and L1 commands in 100ns inc.
TrigDel ayl : Delay between CAL and L1 conmands in 100ns inc.

for even groups
for odd groups

Bit Val ue

Bits [15: 0]: TrigDel ay0

Val ue

Bits [31:16]:

TrigDel ayl

Val ue

Descri ption REG | D | Address

Access W dt h

ROD Controller: Internal Scan Interval

DATA LI NK_MASK( 2)

Regi ster: (31:0)

258 004044C8

RwW 32

Event Interval for Internal scans.
I nterval Del ay between successive cnd sequences in 25ns increnment

Bit Val ue

1 0

Bits [31:0]: Event Interval

Val ue

Description REG | D | Address

Access W dt h

ROD Controller: Internal Scan Trigger
Tri gger Mode Sel ect Register/Active groups

Mode: (31:0) 004044CC

RwW 32

Mode for |nternal scans.
SCAN DESCRI PTI ON
Self Trigger up to 4 groups L1A only
Group synchronous scan >> CAL/TDO/L1A
Fi xed interval scan >> CAL/ TDO/ L1A
Ful Iy synchronous scan >> CAL/TDO/L1A
Cross-Tal k 1 scan:
Group(0) Default Mask
Group(0) Corrective
Cross-Tal k 2 scan:
Group(0) Default Mask
Group(0) Corrective
NOCAL = “000000000”

Trigger
VALUE
0Ox1
0x2
0x3
0x4
0x5
CAL/ TDO/ L1A
PREDELAY/ CAL/ TD1/ L1A

>>
>>
0x6
>> CAL/TDO/ L1A

>> PREDELAY/ NOCAL/ TD1/ L1A

to match timng of Pixel CAL command

Bit Val ue

Bits [3:0]: Trigger Mode

Val ue

Descri ption

Access W dt h

REG I D | Address
Calibration Event TypeO Regi ster

ROD Controller:
CAL L1 TRIG TYPE 0 i 00404400

RW 10

ATLAS and TIM Event Types to send to the EFB if DSP SPO is used as the source

Bit Val ue

for the Command Data Streans

Bits [7:0]: ATLAS Event Type for SPO

Val ue

SPO

Bits [9:8]: TIM Event Type for

Val ue

Descri ption

Access W dt h

REG I D [ Address
ROD Controller: Calibration Event Typel Register

CAL L1 TRI G TYPE 1 2SCRN| 004044D4

RW 10

ATLAS and TIM Event Types to send to the EFB if DSP SP1 is used as the source

Bit Val ue

for the Command Data Streans

Bits [7:0]: ATLAS Event Type for SP1

Val ue

Bits [9:8]: TIM Event Type for SP1

Val ue
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Descri ption REG | D | Address Access W dt h
ROD Controller: Internal Scan Status 004044D8 R 1
Bit Val ue
Bit [0]: Scan Done Done Idle
Descri ption REG | D | Address Access W dt h
ROD Controller: Calibration L1ID TypeO Regi ster
CAL L1 ID O 23D 004044EQ0 R 24
L1IDto send to the EFB if DSP SPO is used as the source for the Conmand Data Bit Val ue
Streams |
Bits [23:0]: L1ID for SPO Val ue
Descri ption REG | D | Address Access W dt h
ROD Controller: Calibration L1ID Typel Register
CAL L1 ID 1 23E 004044E4 R 24
L1ID to send to the EFB if DSP SP1 is used as the source for the Conmand Data Bit Val ue
Streans |
Bits [23:0]: L1ID for SP1 Val ue
Descri ption REG | D | Address Access W dt h
ROD Controller: Calibration BCID Register
CAL_BCI D 23F 004044ES8 RwW 28
BCI D values to send to the EFB if DSP SPO or SP1 are used as the sources for Bit Val ue
t he Command Data Streans
Bits [11: 0]: BCID for SPO Val ue
Bits [27:16]: BCID for SP1 Val ue
7.11 ROD Controller Fixed Frequency Trigger Veto Registers
Descri ption REG I D | Address Access W dt h
ROD Controller: Fixed Frequency Trigger Veto Command
FFTV_CMND 004044F0 RW 8
BCI D values to send to the EFB if DSP SPO or SP1 are used as the sources for Bit Val ue
the Command Data Streans 1 0
Bit [0] : Energency Clear Cl ear I dle
Bit [1] : Count Clear Cl ear Idle
Bit [2 I D Cl ear Cl ear Idle
Bit [3] : Not Used
Bits [7:4] FFTV Match Level Val ue
Descri ption REG | D | Address Access W dt h
ROD Controller: Fixed Frequency Trigger Veto Busy Counter
FFTV_BUSY COUNT 004044F4 R 23
BCI D values to send to the EFB if DSP SPO or SP1 are used as the sources for Bit Val ue
the Command Data Streans 1 [ 0
Bits [19:0] Busy Ti nme Counter Val ue
Bit [20] : Busy Time Counter Rollover (Latching) Over Idle
Bit [21] : Busy Active Busy I dle
Bit [22 Busy Active (Latching) Busy Idle
Bit [23 Emer gency Active Enmer g Idle
Bit [24 Emer gency Active (Latching) Enmer g I dle
Descri ption REG | D | Address Access W dt h
ROD Controller: Fixed Frequency Trigger Veto Status
FETV STAT 004044F8 | R 21
BCI D values to send to the EFB if DSP SPO or SP1 are used as the sources for | Bit Val ue
the Command Data Streams 1 [0
Bits [11:0] | D Counter Val ue
Bit [12] : I D Counter Rollover (Latching) Over Idle
Bit [13 Not Used Over Idle
Bit [14 Not Used Over Idle
Bit [15] : Not Used Over Idle
Bits [19:16] FFTV Match Level Readback Val ue
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FE Occupancy Counters

Descri ption REG | D | Address Access W dt h
FE Occupancy Counters: Links ( 7: 0), FE OCC_CNTR(O0) 259 00404500 R 32
FE Occupancy Counters: Links (15: 8), FE OCC CNTR(1) 25A 00404504 R 32
FE Occupancy Counters: Links (23:16), FE _OCC CNTR(2) 25B 00404508 R 32
FE Occupancy Counters: Links (31:24), FE_OCC_CNTR(3) 25C 0040450C R 32
FE Occupancy Counters: Links (39:32), FE_OCC CNTR(4) 25D 00404510 R 32
FE Occupancy Counters: Links (47:40), FE OCC_CNTR(5) 25E 00404514 R 32
FE Occupancy Counters: Links (55:48), FE OCC CNTR(6) 25F 00404518 R 32
FE Occupancy Counters: Links (63:56), FE_OCC CNTR(7) 260 0040451C R 32
FE Occupancy Counters: Links (71:64), FE_OCC_CNTR(8) 00404520 R 32
FE Occupancy Counters: Links (79:72), FE_OCC _CNTR(9) 00404524 R 32
FE Occupancy Counters: Links (87:80), FE OCC CNTR(10) 00404528 R 32
FE Occupancy Counters: Links (95:88), FE OCC_CNTR(11) 0040452C R 32
Bit Val ue
Bits[ 3: 0]: FE OCC Counter Links 0, 8,16, 24,32, 40, 48,56, 64,72, 80, 88 Count
Bits[ 7. 4]: FE OCC Counter Links 1, 9,17, 25, 33,41, 49,57, 65,73, 81, 89 Count
Bits[11: 8]: FE OCC Counter Links 2,10, 18, 26, 34, 42, 50, 58, 66, 74, 82, 90 Count
Bits[15:12]: FE OCC Counter Links 3,11,19, 27, 35,43,51,59, 67, 75, 83,91 Count
Bits[19:16]: FE OCC Counter Links 4,12,20,28,36,44,52,60,68,76,84,92 Count
Bits[23:20]: FE OCC Counter Links 5,13, 21,29, 37, 45,53, 61, 69, 77, 85, 93 Count
Bits[27:24]: FE OCC Counter Links 6,14, 22, 30, 38, 46, 54, 62, 70, 78, 86, 94 Count
Bits[32:28]: FE OCC Counter Links 7,15,23,31,39,47,55,63,71,79,87,95 Count
-- 00101100 0X2C => FE Occupancy Counters Pixel L1A Value( 31 downto O0)
-- | 40 Mhz | 80 MHz | 160 MHz
- - | --------------- R [ SRS B |
-- | wvalue( 3: 0) | MOD O] MODO | MOD O
-- | value( 7: 4) | MOD 1| MOD 1 |
-- | wvalue(l1l: 8) | MOD 2| |
-- | wvalue(15:12) | MOD 3| |
-- | wvalue(19:16) | MOD 4] MOD 2 | MOD 1
-- | value(23:20) | MOD 5| MOD 3 |
-- | value(27:24) | MOD 6| |
-- | value(31:28) | MOD 7| |
e Fememeaa- [ T [ TS |
-- 00101101 O0X2D => FE Occupancy Counters Pixel L1A Value( 63 downto 32)
-- | 40 Mhz | 80 MHz | 160 MHz
- - | --------------- S, [ ST e e e - - |
-- | wvalue( 3: 0) | MOD 8] MOD 4 | MOD 3
-- | value( 7: 4) | MOD 9| MOD 5 |
-- | wvalue(l1l: 8) | MOD 10 | | |
-- | value(15:12) | MOD 11 | | |
-- | value(19:16) | MOD 12 | MOD 6 | MOD 4 |
-- | value(23:20) | MOD 13 | MOD 7 | |
-- | value(27:24) | MOD 14 | | |
-- | value(31:28) | MOD 15 | | |
-- IR Fomm e - - I —— [ TR
-- 00101110 OX2E => FE Occupancy Counters Pixel L1A Value( 95 downto 64)
-- | 40 Mhz | 80 MHz | 160 MHz
-- I Fomeme e Fomeme e o [ T
-- | wvalue( 3: 0) | MD 16 | MOD 8 | MOD 5 |
-- | value( 7: 4) | MOD 17 | MOD 9 | |
-- | wvalue(l1l: 8) | MOD 18 | | |
-- | value(15:12) | MOD 19 | | |
-- | wvalue(19:16) | MOD 20 | MOD 10 | MOD 6 |
-- | value(23:20) | MOD 21 | MOD 11 | |
-- | value(27:24) | MOD 22 | | |
-- | value(31:28) | MOD 23 | | |
-- IR IR LI p— [ TR
-- 00101111 OX2F => FE Occupancy Counters Pixel L1A Value(103 downto 96)
-- | 40 Mhz | 80 MHz | 160 MHz
-- I Fememema Fememeaa [ |
-- | value( 3: 0) | MOD 24 | MOD 12 | |
- - | wvalue( 7: 4) | MOD 25 | | |
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7.13 ROD Controller Internal Scan Group to Link Map
Descri ption REG | D | Address Access W dt h
FE Occupancy Counters: Group to Link Map 00404530 RW 32
Hi ghest link in Engine 0 & (12*n + 0, 1, 2, 3) n=For mat t er Nunber Bit Val ue
Hi ghest link in Engine 1 = ((48+(12*n) + 0, 1, 2, 3)
Bits[ 5: 0]: Group O Highest Link in Engine 0O 0x0 to Ox2F
Bits[13: 8]: Group O Highest Link in Engine 1 0x0 to Ox2F
Bits[21:16]: Goup 1 Highest Link in Engine 0O 0x0 to Ox2F
Bits[29:24]: Group 1 Highest Link in Engine 1 0x0 to Ox2F
Descri ption REG | D | Address Access W dt h
FE Occupancy Counters: Group to Link Map 00404534 RW 32
Hi ghest link in Engine 0 & (12*n + 0, 1, 2, 3) n=Formatter Number Bit Val ue
Hi ghest link in Engine 1 = ((48+(12*n) + 0, 1, 2, 3)
Bits[ 5. 0]: Group 2 Highest Link in Engine O 0x0 to Ox2F
Bits[13: 8]: Group 2 Highest Link in Engine 1 0x0 to Ox2F
Bits[21:16]: Group 3 Highest Link in Engine O 0x0 to Ox2F
Bits[29:24]: Group 3 Highest Link in Engine 1 0x0 to Ox2F
Descri ption REG | D | Address Access W dt h
FE Occupancy—Counters—Group—to—tink—Mp 00404538 RW 32
i i i i * —3—2- = Bit Val ue
*
Bitsl 50 Group—4—Hi-ghest—tink—n En"fnﬂyn ’ 0x0 to Ox2F
Bitst13+ 8 Grotp—4—Hi-ghest—ink—in—Engire—1 0x0 to Ox2F
Bsl 2116 Group—b—Hi-ghest—tink—+n—Enrgine0 0x0 to Ox2F
Bitsf29:-24 Gr-otp—b5—Hi-ghest—ink—i+n—Enginre—1 0x0 to Ox2F
Descri ption REG | D | Address Access W dt h
FE—Occupancy—Counters—Goup—to—tink—Mp 804064536 RW 32
I } } } * —3—2; = Bit Val ue
Bits{5—0 Group—6Highest—tinpk—in En"Jnﬂ’“ , 0x0 to Ox2F
Brtst 13- 8 Crotp—6—Hi-ghest—Hink—+nEngire—1 0x0 to Ox2F
Bitsf 2116 Group—F—Hi-ghest—tink—in—Enrgine 0 0x0 to Ox2F
Bits{29-24 Group—F—Hi-ghest—tink—+n—Engine—1t 0x0 to Ox2F
Descri ption REG I D | Address Access W dt h
FE Occupancy Counters: Internal Scan Group Enable 00404540 RW 8
Bit Val ue
Bit[0 Group O Enable Enabl e Di sabl e
Bit[1]: Group 1 Enable Enabl e Di sabl e
Bit[2]: Goup 2 Enable Enabl e Di sabl e
Bit[3]: Group 3 Enable Enabl e Di sabl e
B4H-+——Group—4FEnrable Enable | Bisable
B5 Group—5—FEnable Enable | BFsable
BF6—Group—6FEnable Enable | Disable
Bit{+ Group—+—FEnrable Erable | Bisable
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FE Command Mask LUT

7.14 ROD Controller

Descri ption REG | D | Address Access W dt h
EENSEKKEEELEﬁ?g:oég?’ Mask 0, Links (31:0): 250 00404600 . 22
EENS?KKEE?LEﬁ?g:oéfg’ Mask 0, Links (47:32): 399 00404604 .y 6
E%&%Eﬂﬁ??é;f&l' Mask 0. Links (31: 0): 39A 00404608 RW 32
EENSOEKgEdLZ$?g:1§E§’ Mask 0, Links (47:32): — 0040460C oW o
EAE,N?R,LEE"L?;?';O,SE?’ Mask 1, Links (31:0): 39C 00404610 RW 32
EENS?E&%E?LZ??E:o?E?Y Mask 1, Links (47:32): o 00404614 oW 6
E@%%Eﬂﬁ‘%ﬁ'ﬁf&l' Mask 1, Links (31: 0): 39E 00404618 RW 32
E,I\E/Ngimmjrgrgwm%?li 1"351, Mask 1, Links (47:32): 39F 00404610 - o
E@S%Eﬂﬁ?é;fﬁ?’ Mask 2, Links (31:0): 3A0 | 00404620 RW 32
EENSOKKgEdLEﬁ?g:0§E?’ Mask 2, Links (47:32): 3A1 00404624 RW 6
E@?%E"Lﬁ'@féjf&l’ Mask 2, Links (31:0): 3A2 00404628 RW 32
EENS?EKEE?LB??Szléfi’ Mask 2, Links (47:32): 3A3 0040462C .y 6
E%&%Eﬂﬁ??é;o?gﬁ' Mask 3. Links (31:0): 3A4 00404630 RW 32
EENS?EKEE?LZ??EZO?E?’ Mask 3, Links (47:32): - 00404634 oW 6
EﬁNﬁmﬁfw’“ﬁE;fﬁ}' Mask 3, Links (31: 0): 3A6 00404638 RW 32
EENSOERgEdLM$?§:1§T§' Mask 3, Links (47:32): 3A7 0040463C "y 6
EAE,NSO”‘WEE"L%Z;O,SES' Mask 4, Links (31:0): 3A8 00404640 RW 32
EE/NgimngEfLum%?Z: 0:3?;)' Mask 4, Links (47:32): 39 00404644 - o
EENS?EKEE?LZ??ZIl?E}l Mask 4, Links (31: 0): 3AA 00404648 . 27
EENSEEK%EELZ??ZZléfil Mask 4, Links (47:32): 3AB 0040464C . 6
EENBfKKEEfLEﬁ?Ejoég?’ Mask S, Links (31:0): 3AC 00404650 RW 32
EENSOEKEEdLB$?2:0§??’ Mask 5, Links (47:32): 3AD 00404654 RW 6
EENgogKgEstﬁﬁgzlég;, Mask 5, Links (31: 0): 3AE 00404658 W a7
EENS?EKEE?LZ??EZl?E?y Mask 5, Links (47:32): - 0040465C oW o
E%ﬁ%’&fﬁ?'&;fﬁ?' Mask 6, Links (31:0): 3B0 00404660 RW 32
EENS?ER%E?L%??E:oéfg‘ Mask 6, Links (47:32): - 00404664 oW 6
E@ﬁ%&fﬁ?'&jl?g}' Mask 6, Links (31: 0): 3B2 00404668 RW 32
EENSOEKEEdLZ$?Ej1§?§' Mask 6, Links (47:32): 383 0040466C RW 16
EﬁNgogggﬂstﬁfszoégg, Mask 7, Links (31:0): 384 00404670 RW 32
EENSEKKEEELE??#ZQ%E?’ Mask 7, Links (47:32): 3B5 00404674 . 6
EEA\I&%E?LUM%(S';:LSS;L’ Mask 7, Links (31: 0): 386 | 00404678 RW 32
E,'\E,Ngfmgﬂfwmﬁ';lsf)l Mask 7, Links (47:32): 387 | 0040467C RW 16
Stores the val ues used by the FE Command Processor to send or nask commands to Bit Val ue
the FE Modul es. |

Bits[31: 0]: Mask Values for output command |inks Val ue
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7.15 ROD Controller Default Event Type Regi ster

Descri ption REG | D | Address Access W dt h

ROD Default Event Type (7:0), DFLT_ROD_EVT_TYPE 239 00404700 RW 7
This Register stores the value of the ROD Specific Event Type used when a Bit Val ue
Normal or SPO L1A Trigger is detected |

Bits [7: 0]: Default ROD Event Type Val ue
7.16 ROD Controller Default Dynam c Mask LUTs
The EFB Dynam c Mask Bits, default and corrective, are stored in Look-Up
Tabl es (LUTs) that are inplenmented using internal block RAM bl ocks in the ROD

Controll er FPGA (RCF).
data fromthe Program Reset Manager
the RAM bl ocks are initialized to O.
clear the previous values stored in the EFB DM LUTs.
the ROD the EFB dynanic mask bits must
a take data command.

FPGA or a hardware reset),

After

a soft

When the RCF is configured (loading of configuration
the values in
A software reset to the ROD does not

reset to
be set to the desired values prior to

Descri ption REG I D | Address Access W dt h
EFB Default Dynamic Mask: Links ( 7: 0), DM DFLT LUT(0) 270 00404704 RW 16
EFB Default Dynami c Mask: Links (15: 8), DM DFLT LUT(1) 271 00404708 RW 16
EFB Default Dynami c Mask: Links (23:16), DM DFLT_LUT(2) 272 0040470C RW 16
EFB Default Dynami c Mask: Links (31:24), DM DFLT_LUT(3) 273 00404710 RW 16
EFB Default Dynam c Mask: Links (39:32), DM DFLT_LUT(4) 274 00404714 RW 16
EFB Default Dynam c Mask: Links (47:40), DM DFLT LUT(5) 275 00404718 RW 16
EFB Default Dynam c Mask: Links (55:48), DM DFLT _LUT(6) 276 0040471C RW 16
EFB Default Dynam c Mask: Links (63:56), DM DFLT _LUT(7) 277 00404720 RW 16
EFB Default Dynam c Mask: Links (71:64), DM DFLT_LUT(8) 278 00404724 RW 16
EFB Default Dynam c Mask: Links (79:72), DM DFLT LUT(9) 279 00404728 RW 16
EFB Default Dynami c Mask: Links (87:80), DM DFLT _LUT(10) 27A 0040472C RW 16
EFB Default Dynam c Mask: Links (95:88), DM DFLT LUT(11) 27B 00404730 RW 16
Thi s Regi ster stores the nmask val ues used when a Nornmal or SPO L1A Trigger is Bit Val ue
det ect ed.
Mask = 00: L1ID OK, No Modification
Mask = 01: Increnent L1ID for this Link by 1
Mask = 10: Decrenment L1ID for this Link by 1
Bits[ 1: 0]: Default Mask, Links 0, 8,16, 24, 32, 40, 48, 56, 64, 72, 80, 88 Mask
Bits[ 3: 2]: Default Mask, Links 1, 9,17, 25, 33, 41, 49,57, 65, 73, 81, 89 Mask
Bits[ 5: 4]: Default Mask, Links 2,10, 18, 26, 34, 42, 50, 58, 66, 74, 82, 90 Mask
Bits[ 7: 6]: Default Mask, Links 3,11,19, 27, 35, 43,51, 59, 67, 75, 83, 91 Mask
Bits[ 9: 8]: Default Mask, Links 4,12, 20, 28, 36, 44,52, 60, 68, 76, 84, 92 Mask
Bits[11:10]: Default Mask, Links 5,13, 21, 29, 37, 45,53, 61, 69, 77, 85,93 Mask
Bits[13:12]: Default Mask, Links 6,14,22, 30, 38, 46, 54,62, 70, 78, 86, 94 Mask
Bi ts[15: 14]: Default Mask, Links 7,15, 23,31, 39, 47,55,63,71, 79, 87, 95 Mask
7.17 ROD Controller Corrective Event Type Register
Descri ption REG | D | Address Access W dt h
ROD Corrective Event Type (7:0), CRTV_ROD EVT TYPE 23A 00404740 RW 7
This Regi ster stores the value of the ROD Specific Event Type used when a Bit Val ue
Corrective or SP1 L1A Trigger is detected |
Bits [7: 0]: Corrective ROD Event Type Val ue
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7.18 ROD Controll er

Corrective Dynam c Mask LUTs

Definitions

Descri ption REG I D | Address Access W dt h

EFB Corrective Dynam c Mask: Links( 7: 0), DM CRIV_LUI(O) 27C 00404744 RW 16
EFB Corrective Dynam c Mask: Links(15: 8), DM CRTV_LUT(1) 27D 00404748 RW 16
EFB Corrective Dynam c Mask: Links(23:16), DM CRTV _LUT(2) 27E 0040474C RW 16
EFB Corrective Dynam c Mask: Li nks(31:24), DM CRTV_LUI(3) 27F 00404750 RW 16
EFB Corrective Dynam c Mask: Links(39:32), DM CRTV_LUT(4) 280 00404754 RW 16
EFB Corrective Dynam c Mask: Links(47:40), DM CRIV_LUT(5) 281 00404758 RW 16
EFB Corrective Dynam ¢ Mask: Links(55:48), DM CRTV LUT(6) 282 0040475C RW 16
EFB Corrective Dynam c Mask: Links(63:56), DM CRTV_LUT(7) 283 00404760 RW 16
EFB Corrective Dynam c Mask: Links(71:64), DM CRTV_LUT(8) 284 00404764 RW 16
EFB Corrective Dynam ¢ Mask: Links(79:72), DM CRTV_LUT(9) 285 00404768 RW 16
EFB Corrective Dynam c Msk: Links(87:80), DM CRTV_LUT(10) 286 0040476C RW 16
EFB Corrective Dynam ¢ Mask: Links(95:88), DM CRTV_LUT(11) 287 00404770 RW 16
This Register stores the mask val ues used when a Corrective or SP1 L1A Trigger | Bit Val ue
is detected.
Mask = 00: L1ID OK, No Modification
Mask = 01: Increnment L1ID for this Link by 1
Mask = 10: Decrenent L1ID for this Link by 1

Bits[ 1: 0]: Corrective Mask Links 0, 8,16, 24, 32, 40, 48, 56, 64, 72, 80, 88 Mask

Bits[ 3: 2]: Corrective Mask Links 1, 9,17, 25,33, 41, 49,57, 65, 73, 81, 89 Mask

Bits[ 5: 4]: Corrective Mask Links 2,10, 18, 26, 34, 42, 50, 58, 66, 74, 82, 90 Mask

Bits[ 7: 6]: Corrective Mask Links 3,11,19,27,35,43,51,59,67,75,83,91 Mask

Bits[ 9: 8]: Corrective Mask Links 4,12, 20, 28, 36, 44,52, 60, 68, 76, 84, 92 Mask

Bits[11:10]: Corrective Mask Links 5,13, 21, 29, 37, 45,53, 61, 69, 77, 85, 93 Mask

Bits[13:12]: Corrective Mask Links 6, 14,22, 30, 38, 46, 54, 62, 70, 78, 86, 94 Mask

Bits[15:14]: Corrective Mask Links 7,15,23,31, 39,47,55,63,71,79,87,95 Mask
7.19 ROD Controller Corrected Events FIFO

Descri ption REG I D | Address Access W dt h
Corrected Event FIFO, CORRECTED EVENTS FI FO 288 00404780 RW 16
Bit Val ue

Bits[15: 0]: Corrective Events FIFO Data Val ue
7.20 ROD Controller Formatter Mdde Bits LUT
The Formatter Dynanmic Mode Bits, default and corrective, are stored in Look-
Up Tables (LUTs) that are inplenmented using internal block RAM bl ocks in the

ROD Control | er
configuration data fromthe Program Reset
in the RAM bl ocks are
ROD does not clear the previous values stored in the FMB LUT.
reset to the ROD the dynam ¢ node bits must

t he val ues

FPGA (RCF).

When the RCF is configured (loading of
a hardware reset),

prior to a take data conmand.

Manager
initialized to O.

FPGA or

A software reset to the

Af ter
be set to the desired val ues

a soft

MB1 | MBO | Formatter Read Out Mbde Bits Definitions

0 0 Play 1st event from Link FIFO. Normal data flow from Fornatter to
EFB.

0 Mask this link for 1 event. 1In this node, the formatter will dunp
one event fromthe |ink FIFO

0 Skip read out of this Ilink for 1 event for re-synchronization.

1 Read out 1S' event from FIFO and dunp it on the floor, play the 2nd

event to the EFB.
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Descri ption REG | D | Address Access W dt h
Default MBO, Links (11: 0), MaskO: RMB DFLT LUT(O, 0, 0) 298 00404800 RW 12
Default MBO, Links (23:12), MaskO: RMB DFLT LUT(0,1,0) 29A 00404808 RW 12
Default MBO, Links (35:24), MaskO: RWVMB DFLT _LUT(O, 2, 0) 29C 00404810 RW 12
Default MBO, Links (47:36), MaskO: RMB DFLT LUT(O, 3, 0) 29E 00404818 RW 12
Default MBO, Links (59:48), MaskO: RWVB DFLT LUT(O, 4, 0) 2A0 00404820 RW 12
Default MBO, Links (71:60), MaskO: RMB DFLT LUT(O,5,0) 2A2 00404828 RW 12
Default MBO, Links (83:72), MaskO: RWVB DFLT LUT(O, 6, 0) 2A4 00404830 RW 12
Default MBO, Links (95:84), MaskO: RWVB DFLT LUT(O, 7, 0) 2A6 00404838 RW 12
This Register stores the values of Mbde Bit 0 (MBO) used when Bit Value
a normal or SPO Trigger is detected.
Bit O0: Formatter Mode Bits: Default MO, Links 0,12, 24, 36, 48,60, 72, 84 MBO
Bit 1: Formatter Mode Bits: Default MBO, Links 1,13,25,37,49,61,73,85 MBO
Bit 2: Formatter Mdde Bits: Default MO, Links 2,14, 26, 38,50,62, 74, 86 MBO
Bit 3: Formatter Mode Bits: Default MBO, Links 3,15,27,39,51,63,75,87 MBO
Bit 4: Formatter Mode Bits: Default MBO, Links 4,16, 28,40, 52,64, 76, 88 MBO
Bit 5: Formatter Mode Bits: Default MBO, Links 5,17,29,41,53,65,77,89 MBO
Bit 6: Formatter Mode Bits: Default M0, Links 6,18, 30, 42,54, 66, 78, 90 MBO
Bit 7: Formatter Mdde Bits: Default MO, Links 7,19, 31, 43,55,67,79,91 MBO
Bit 8: Formatter Mode Bits: Default MBO, Links 8,20, 32, 44,56, 68, 80, 92 MBO
Bit 9: Formatter Mode Bits: Default MO, Links 9,6 21,33, 45,57,69, 81,93 MBO
Bit 10: Formatter Modde Bits: Default M0, Links 10, 22, 34, 46, 58, 70, 82, 94 MBO
Bit 11: Formatter Mode Bits: Default MBO, Links 11,23, 35,47,59,71, 83, 95 MBO
Descri ption REG I D | Address Access W dt h
Default MB1, Links (11: 0), MaskO: RWVMB DFLT LUT(O,O0, 1) 299 00404804 RW 12
Default MB1, Links (23:12), MaskO: RMB DFLT LUT(O, 1, 1) 29B 0040480C RW 12
Default MB1, Links (35:24), MaskO: RVB DFLT LUT(O, 2, 1) 29D 00404814 RW 12
Default MB1, Links (47:36), MaskO: RMB DFLT LUT(O, 3,1) 29F 0040481C RW 12
Default MB1, Links (59:48), MaskO: RVB DFLT LUT(O, 4, 1) 2A1 00404824 RW 12
Default MB1, Links (71:60), MaskO: RWVMB DFLT LUT(O,5, 1) 2A3 0040482C RW 12
Default MB1, Links (83:72), MaskO: RMB DFLT LUT(O, 6, 1) 2A5 00404834 RW 12
Default MB1, Links (95:84), MaskO: RMB DFLT LUT(0,7,1) 2A7 0040483C RW 12
This Regi ster stores the values of Mdde Bit 1 (MBl) used when a nornal or SPO Bit Val ue
Trigger is detected
Bit 0: Fornmatter Mode Bits: Default MB1l, Links 0,12, 24, 36,48, 60,72,84 MB1
Bit 1: Formatter Mode Bits: Default MB1, Links 1,13,25,37,49,61,73,85 MB1
Bit 2: Formatter Mode Bits: Default MB1l, Links 2,14, 26, 38,50,62, 74, 86 MB1
Bit 3: Formatter Mdde Bits: Default M1, Links 3,15,27,39,51, 63,75, 87 MB1
Bit 4: Formatter Modde Bits: Default M1, Links 4,16, 28, 40,52, 64, 76, 88 MB1
Bit 5: Formatter Mode Bits: Default MB1l, Links 5,17,29, 41,53, 65, 77,89 MB1
Bit 6: Formatter Mode Bits: Default MB1, Links 6,18, 30,42,54,66,78,90 MB1
Bit 7: Formatter Mode Bits: Default MBl, Links 7,19, 31,43,55,67,79,91 MB1
Bit 8: Formatter Mdde Bits: Default M1, Links 8,20, 32, 44,56, 68, 80, 92 MB1
Bit 9: Formatter Modde Bits: Default M1, Links 9,21, 33, 45,57,69, 81, 93 MB1
Bit 10: Fornmatter Mode Bits: Default MB1, Links 10,22, 34,46,58,70,82,94 MB1
Bit 11: Formatter Modde Bits: Default M1, Links 11,23, 35, 47,59, 71, 83, 95 MB1
Descri ption REG I D | Address Access W dt h
Corrective MBO, Links (11: 0), MaskO0: RMB CRTV LUT(0, 0, 0) 318 00404840 RW 12
Corrective MBO, Links (23:12), Mask0: RVB ORTV_LUT(O, 1, 0) 31A 00404848 RW 12
Corrective MBO, Links (35:24), Mask0: RVB ORTV LUT(O, 2, 0) 31C 00404850 RW 12
Corrective MBO, Links (47:36), Mask0: RVB ORTV LUT(O, 3, 0) 31E 00404858 RW 12
Corrective MBO, Links (59:48), Mask0: RVMB CRTV LUT(O0, 4, 0) 320 00404860 RW 12
Corrective MBO, Links (71:60), MaskO: RVB ORTV LUT(O,5, 0) 322 00404868 RW 12
Corrective MBO, Links (83:72), MaskO: RVB ORTV_LUI(O, 6, 0) 324 00404870 RW 12
Corrective MBO, Links (95:84), MaskO: RVB CRTV LUT(O, 7, 0) 326 00404878 RW 12
This Register stores the values of Mdde Bit 0 (MBO) used when a Corrective or Bit Val ue
SP1 Trigger is detected
Bit 0: Fornmatter Mbde Bits: Corrective MBO, Links 0,12, 24, 36, 48, 60, 72, 84 MBO
Bit 1: Formatter Mdde Bits: Corrective MBO, Links 1,13,25,37,49,61,73,85 MBO
Bit 2: Formatter Mdde Bits: Corrective MB0, Links 2,14, 26, 38,50,62,74, 86 MBO
Bit 3: Fornmatter Mode Bits: Corrective MB0, Links 3,15,27,39,51,63, 75,87 MBO
Bit 4: Formatter Mdde Bits: Corrective MBO, Links 4,16, 28, 40,52, 64, 76, 88 MBO
Bit 5: Fornmatter Mode Bits: Corrective MBO, Links 5,17,29,41,53,65,77, 89 MBO
Bit 6: Formatter Mbde Bits: Corrective MBO, Links 6,18, 30,42,54, 66,78, 90 MBO
Bit 7: Fornmatter Mdde Bits: Corrective MBO, Links 7,19, 31,43,55,67,79,91 MBO
Bit 8: Fornatter Mode Bits: Corrective MB0, Links 8,20, 32, 44,56, 68, 80, 92 MBO
Bit 9: Formatter Mode Bits: Corrective MBO, Links 9,21, 33,45,57,69, 81, 93 MBO
Bit 10: Formatter Mdde Bits: Corrective MB0, Links 10,22, 34, 46,58, 70, 82, 94 MBO
Bit 11: Formatter Mdde Bits: Corrective MBO, Links 11,23, 35, 47,59, 71, 83, 95 MBO
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Descri ption REG | D | Address Access W dt h

Corrective MB1, Links (11: 0), Mask0: RvVB ORTV LUT(O,O0, 1) 319 00404844 RW 12
Corrective MB1, Links (23:12), MaskO0: RMB ORTV LUT(0,1,1) 31B 0040484C RW 12
Corrective MB1, Links (35:24), Mask0: RVB ORTV LUI(O, 2, 1) 31D 00404854 RW 12
Corrective MBl, Links (47:36), Misk0: RVB CRTV LUT(O, 3, 1) 31F 0040485C RW 12
Corrective MB1, Links (59:48), Mask0: RVB ORTV LUT(O,4,1) 321 00404864 RW 12
Corrective MBl, Links (71:60), Mask0: RVMB CRTV LUT(0,5, 1) 323 0040486C RW 12
Corrective MB1, Links (83:72), Mask0: RVB ORTV LUT(O, 6, 1) 325 00404874 RW 12
Corrective MB1, Links (95:84), Mask0: RVMB ORTV _LUT(O, 7, 1) 327 0040487C RW 12
This Register stores the values of Mdde Bit 1 (MBl) used when a Corrective or Bit Val ue
SP1 Trigger is detected

Bit O0: Formatter Mbde Bits: Corrective MBl, Links 0,12, 24, 36, 48,60, 72, 84 MB1

Bit 1: Formatter Mdde Bits: Corrective MBL, Links 1,13, 25,37,49,61,73,85 MB1

Bit 2: Formatter Mode Bits: Corrective MBl, Links 2,14, 26, 38,50, 62,74, 86 MB1

Bit 3: Formatter Mode Bits: Corrective MBl, Links 3,15,27,39,51,63,75,87 MB1

Bit 4: Fornmatter Mode Bits: Corrective MBl, Links 4,16, 28,40,52, 64,76, 88 MB1

Bit 5: Formatter Mbde Bits: Corrective MBl, Links 5,17,29,41,53,65,77,89 MB1

Bit 6: Formatter Mode Bits: Corrective MBl, Links 6,18, 30, 42,54, 66, 78, 90 MB1

Bit 7: Formatter Mode Bits: Corrective MBl, Links 7,19, 31, 43,55,67,79,91 MB1

Bit 8: Formatter Mdde Bits: Corrective MBl, Links 8,20, 32, 44,56, 68, 80,92 MB1

Bit 9: Formatter Mode Bits: Corrective MBL, Links 9,21, 33,45,57,69, 81,93 MB1

Bit 10: Formatter Mdde Bits: Corrective MBl, Links 10,22, 34, 46, 58, 70, 82, 94 MB1

Bit 11: Formatter Mdde Bits: Corrective MBl, Links 11,23, 35,47,59,71,83, 95 MB1

Descri ption REG | D | Address Access W dt h

Default MBO, Links (11: 0), Maskl: RWVMB DFLT LUT(1, 0, 0) 2A8 00404880 RW 12
Default MB1, Links (11: 0), Maskl: RMB DFLT LUT(1,0, 1) 2A9 00404884 RW 12
Default MBO, Links (23:12), Maskl: RMB DFLT LUT(1,1,0) 2AA 00404888 RW 12
Default MB1, Links (23:12), Maskl: RMB DFLT LUT(Z,1,1) 2AB 0040488C RW 12
Default MBO, Links (35:24), Maskl: RVMB DFLT LUT(1, 2,0) 2AC 00404890 RW 12
Default MB1, Links (35:24), Maskl: RVB DFLT LUT(1, 2, 1) 2AD 00404894 RW 12
Default MBO, Links (47:36), Maskl: RMB DFLT LUT(1, 3,0) 2AE 00404898 RW 12
Default MB1, Links (47:36), Maskl: RVB DFLT LUT(1, 3, 1) 2AF 0040489C RW 12
Default MBO, Links (59:48), Maskl: RMB DFLT LUT(1, 4, 0) 2B0 004048A0 RW 12
Default MB1l, Links (59:48), Maskl: RVB DFLT LUT(1,4,1) 2B1 004048A4 RW 12
Default MBO, Links (71:60), Maskl: RMB DFLT LUT(1,5,0) 2B2 004048A8 RW 12
Default MB1l, Links (71:60), Maskl: RMB DFLT LUT(1,5, 1) 2B3 004048AC RW 12
Default MBO, Links (83:72), Maskl: RVB DFLT LUT(1, 6, 0) 2B4 004048B0 RW 12
Default MB1, Links (83:72), Maskl: RMB_DFLT LUT(Z,6, 1) 2B5 004048B4 RW 12
Default MBO, Links (95:84), Maskl: RMB DFLT LUT(1,7,0) 2B6 004048B8 RW 12
Default MB1, Links (95:84), Maskl: RVB DFLT LUT(1,7,1) 2B7 004048BC RW 12
Corrective MBO, Links (11: 0), Maskl: RVB ORTV LUI(1,0,0) 328 004048C0 RW 12
Corrective MB1, Links (11: 0), Mskl: RMB CRTV LUI(1,0,1) 329 004048C4 RW 12
Corrective MBO, Links (23:12), Maskl: RVB ORTV LUI(1,1,0) 32A 004048C8 RW 12
Corrective MB1, Links (23:12), Maskl: RVB ORTV LUI(1,1,1) 32B 004048CC RW 12
Corrective MBO, Links (35:24), Maskl: RVB ORTV LUI(1, 2, 0) 32C 004048D0 RW 12
Corrective MB1, Links (35:24), Maskl: RMB QRTV LUT(1,2,1) 32D 004048D4 RW 12
Corrective MBO, Links (47:36), Maskl: RMB ORTV LUT(1, 3, 0) 32E 004048D8 RW 12
Corrective MBLl, Links (47:36), Maskl: RVMB ORTV LUI(1, 3,1) 32F 004048DC RW 12
Corrective MBO, Links (59:48), Maskl: RVB ORTV LUI(1,4,0) 330 004048EQ RW 12
Corrective MB1, Links (59:48), Maskl: RMB ORTV LUT(1,4,1) 331 004048E4 RW 12
Corrective MBO, Links (71:60), Maskl: RMB CRTV LUT(1,5, 0) 332 004048E8 RW 12
Corrective MB1, Links (71:60), Maskl: RMB ORTV LUT(1,5, 1) 333 004048EC RW 12
Corrective MBO, Links (83:72), Maskl: RVB ORTV LUI(1,6,0) 334 004048F0 RW 12
Corrective MB1, Links (83:72), Maskl: RMB ORTV LUT(1,6,1) 335 004048F4 RW 12
Corrective MBO, Links (95:84), Maskl: RVB ORTV LUI(1,7,0) 336 004048F8 RW 12
Corrective MB1, Links (95:84), Maskl: RMB CRTV LUT(1,7,1) 337 004048FC RW 12

Page 50 of 74




APPENDI X A: ROD and BOC FPGA Regi ster Definitions

Descri ption REG | D | Address Access W dt h
Default MBO, Links (11: 0), Mask2: RVMB DFLT _LUT(2,0,0) 2B8 00404900 RW 12
Default MB1, Links (11: 0), Mask2: RVMB DFLT LUT(2,0, 1) 2B9 00404904 RW 12
Default MBO, Links (23:12), Mask2: RWVB DFLT LUT(2, 1, 0) 2BA 00404908 RW 12
Default MB1, Links (23:12), Mask2: RVMB DFLT_LUT(2,1, 1) 2BB 0040490C RW 12
Default MBO, Links (35:24), Mask2: RVB DFLT_LUT(2, 2, 0) 2BC 00404910 RW 12
Default MB1, Links (35:24), Mask2: RMB DFLT LUT(2,2,1) 2BD 00404914 RW 12
Default MBO, Links (47:36), Mask2: RVB DFLT_LUT(2, 3, 0) 2BE 00404918 RW 12
Default MB1, Links (47:36), Mask2: RMB _DFLT LUT(2, 3, 1) 2BF 0040491C RW 12
Default MBO, Links (59:48), Mask2: RVB DFLT_LUT(2, 4, 0) 2C0 00404920 RW 12
Default MB1, Links (59:48), Mask2: RVB DFLT_LUT(2,4, 1) 2C1 00404924 RW 12
Default MBO, Links (71:60), Mask2: RMVB DFLT_LUT(2, 5, 0) 2C2 00404928 RW 12
Default MB1, Links (71:60), Mask2: RVB DFLT_LUT(2,5, 1) 2C3 0040492C RW 12
Default MBO, Links (83:72), Mask2: RWVB DFLT LUT(2, 6, 0) 2C4 00404930 RW 12
Default MB1, Links (83:72), Mask2: RVB DFLT_LUT(2, 6, 1) 2C5 00404924 RW 12
Default MBO, Links (95:84), Mask2: RVB DFLT_LUT(2,7,0) 2C6 00404938 RW 12
Default MB1, Links (95:84), Mask2: RVB DFLT LUT(2,7,1) 2C7 0040493C RW 12
Corrective MBO, Links (11: 0), Mask2: RVMB ORTV LUT(2,0,0) 338 00404940 RW 12
Corrective MB1, Links (11: 0), Mask2: RMB ORTV LUI(2,0,1) 339 00404944 RW 12
Corrective MBO, Links (23:12), Mask2: RMB CRTV LUT(2, 1, 0) 33A 00404948 RW 12
Corrective MB1, Links (23:12), Mask2: RMB ORTV LUT(2,1,1) 33B 0040494C RW 12
Corrective MBO, Links (35:24), Mask2: RMB ORTV LUT(2, 2, 0) 33C 00404950 RW 12
Corrective MB1, Links (35:24), Mask2: RVMB ORTV LUI(2,2,1) 33D 00404954 RW 12
Corrective MBO, Links (47:36), Mask2: RMB ORTV_LUT(2, 3,0) 33E 00404958 RW 12
Corrective MB1, Links (47:36), Mask2: RMB CRTV LUT(2, 3, 1) 33F 0040495C RW 12
Corrective MBO, Links (59:48), Msk2: RVB ORTV_LUT(2, 4, 0) 340 00404960 RW 12
Corrective MB1, Links (59:48), Mask2: RMB ORTV LUT(2,4,1) 341 00404964 RW 12
Corrective MBO, Links (71:60), Mask2: RVB ORTV LUI(2,5,0) 342 00404968 RW 12
Corrective MBl, Links (71:60), Mask2: RMB ORTV LUT(2,5, 1) 343 0040496C RW 12
Corrective MBO, Links (83:72), Mask2: RMB CRTV LUT(2, 6, 0) 344 00404970 RW 12
Corrective MB1, Links (83:72), Mask2: RMB ORTV LUI(2,6,1) 345 00404974 RW 12
Corrective MBO, Links (95:84), Mask2: RMB ORTV LUT(2,7,0) 346 00404978 RW 12
Corrective MB1, Links (95:84), Mask2: RVB ORTV LUI(2,7,1) 347 0040497C RW 12
Descri ption REG I D | Address Access W dt h
Default MBO, Links (11: 0), Mask3: RMVB DFLT_LUT(3, 0, 0) 2C8 00404980 RW 12
Default MB1, Links (11: 0), Mask3: RMB DFLT_LUT(3,0, 1) 2C9 00404984 RW 12
Default MBO, Links (23:12), Mask3: RMVMB DFLT_LUT(3, 1, 0) 2CA 00404988 RW 12
Default MB1, Links (23:12), Mask3: RMVB DFLT_LUT(3,1, 1) 2CB 0040498C RW 12
Default MBO, Links (35:24), Mask3: RMVB DFLT_LUT(3, 2, 0) 2CC 00404990 RW 12
Default MB1, Links (35:24), Mask3: RVB DFLT_LUT(3, 2, 1) 2CD 00404994 RW 12
Default MBO, Links (47:36), Mask3: RWVB DFLT LUT(3, 3, 0) 2CE 00404998 RW 12
Default MB1, Links (47:36), Mask3: RVMB DFLT LUT(3,3,1) 2CF 0040499C RW 12
Default MBO, Links (59:48), Mask3: RVB DFLT_LUT(3, 4, 0) 2D0 004049A0 RW 12
Default MB1, Links (59:48), Mask3: RVB DFLT_LUT(3, 4, 1) 2D1 004049A4 RW 12
Default MBO, Links (71:60), Mask3: RVB DFLT_LUT(3,5, 0) 2D2 004049A8 RW 12
Default MB1, Links (71:60), Mask3: RMB DFLT LUT(3,5,1) 2D3 004049AC RW 12
Default MBO, Links (83:72), Mask3: RMVB DFLT_LUT(3, 6, 0) 2D4 004049B0 RW 12
Default MB1, Links (83:72), Mask3: RVB DFLT_LUT(3, 6, 1) 2D5 004049B4 RW 12
Default MBO, Links (95:84), Mask3: RVB DFLT_LUT(3, 7, 0) 2D6 004049B8 RW 12
Default MB1, Links (95:84), Mask3: RVMB DFLT LUT(3,7,1) 2D7 004049BC RW 12
Corrective MBO, Links (11: 0), Mask3: RMB ORTV_LUT(3,0,0) 348 004049C0 RW 12
Corrective MB1, Links (11: 0), Mask3: RMB CRTV LUT(3,0, 1) 349 004049C4 RW 12
Corrective MBO, Links (23:12), Mask3: RMB ORTV LUI(3,1,0) 34A 004049C8 RW 12
Corrective MB1, Links (23:12), Mask3: RMB ORTV LUT(3,1,1) 34B 004049CC RW 12
Corrective MBO, Links (35:24), Mask3: RVB ORTV LUI(3, 2, 0) 34C 004049D0 RW 12
Corrective MB1, Links (35:24), Mask3: RMB ORTV LUI(3, 2, 1) 34D 004049D4 RW 12
Corrective MBO, Links (47:36), Mask3: RMB CRTV LUT(3, 3,0) 34E 004049D8 RW 12
Corrective MB1, Links (47:36), Mask3: RMB ORTV LUI(3,3,1) 34F 004049DC RW 12
Corrective MBO, Links (59:48), Mask3: RMB ORTV LUT(3,4,0) 350 004049E0 RW 12
Corrective MB1, Links (59:48), Mask3: RVB ORTV LUI(3,4,1) 351 004049E4 RW 12
Corrective MBO, Links (71:60), Mask3: RMB ORTV_LUT(3,5,0) 352 004049E8 RW 12
Corrective MB1, Links (71:60), Mask3: RVMB CRTV LUI(3,5,1) 353 004049EC RW 12
Corrective MBO, Links (83:72), Mask3: RMB ORTV_LUT(3, 6, 0) 354 004049F0 RW 12
Corrective MB1, Links (83:72), Mask3: RMB ORTV LUT(3, 6, 1) 355 004049F4 RW 12
Corrective MBO, Links (95:84), Mask3: RMB ORTV LUT(3,7,0) 356 004049F8 RW 12
Corrective MB1, Links (95:84), Mask3: RMB ORTV LUI(3,7,1) 357 004049FC RW 12
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Default MBO, Links (11: 0), Mask4: RVB DFLT_LUT(4, 0, 0) 2D8 00404A00 RW 12
Default MB1, Links (11: 0), Mask4: RVB DFLT_LUT(4,0, 1) 2D9 00404A04 RW 12
Default MBO, Links (23:12), Mask4: RVMB DFLT LUT(4,1,0) 2DA 00404A08 RW 12
Default MB1, Links (23:12), Mask4: RVB DFLT LUT(4,1,1) 2DB 00404A0C RW 12
Default MBO, Links (35:24), Mask4: RVB DFLT_LUT(4, 2, 0) 2DC 00404A10 RW 12
Default MB1, Links (35:24), Mask4: RVB DFLT_LUT(4, 2, 1) 2DD 00404A14 RW 12
Default MBO, Links (47:36), Mask4: RMB DFLT LUT(4, 3,0) 2DE 00404A18 RW 12
Default MB1, Links (47:36), Mask4: RVB DFLT_LUT(4, 3, 1) 2DF 00404A1C RW 12
Default MBO, Links (59:48), Mask4: RWVB DFLT _LUT(4, 4, 0) 2EQ 00404A20 RW 12
Default MB1, Links (59:48), Mask4: RVB DFLT _LUT(4,4,1) 2E1 00404A24 RW 12
Default MBO, Links (71:60), Mask4: RVB DFLT_LUT(4,5, 0) 2E2 00404A28 RW 12
Default MB1, Links (71:60), Mask4: RMB DFLT LUT(4,5,1) 2E3 00404A2C RW 12
Default MBO, Links (83:72), Mask4: RVB DFLT_LUT(4, 6, 0) 2E4 00404A30 RW 12
Default MB1, Links (83:72), Mask4: RVMB DFLT LUT(4, 6, 1) 2E5 00404A34 RW 12
Default MBO, Links (95:84), Mask4: RVB DFLT_LUT(4, 7, 0) 2E6 00404A38 RW 12
Default MB1, Links (95:84), Mask4: RVB DFLT_LUT(4,7,1) 2E7 00404A3C RW 12
Corrective MBO, Links (11: 0), Mask4d: RMB ORTV _LUT(4, 0, 0) 358 00404A40 RW 12
Corrective MB1, Links (11: 0), Mask4: RVB ORTV LUI(4,0,1) 359 00404A44 RW 12
Corrective MBO, Links (23:12), Mask4: RMB ORTV LUT(4,1,0) 35A 00404A48 RW 12
Corrective MB1, Links (23:12), Mask4: RMB CRTV LUT(4,1,1) 35B 00404A4C RW 12
Corrective MBO, Links (35:24), Mask4: RVB ORTV LUT(4, 2, 0) 35C 00404A50 RW 12
Corrective MB1, Links (35:24), Mask4: RMB ORTV LUT(4, 2, 1) 35D 00404A54 RW 12
Corrective MBO, Links (47:36), Mask4: RVB ORTV_LUI(4,3,0) 35E 00404A58 RW 12
Corrective MB1, Links (47:36), Mask4: RMB ORTV LUT(4, 3,1) 35F 00404A5C RW 12
Corrective MBO, Links (59:48), Mask4: RMB CRTV _LUT(4, 4, 0) 360 00404A60 RW 12
Corrective MB1, Links (59:48), Mask4: RVB ORTV LUT(4,4,1) 361 00404A64 RW 12
Corrective MBO, Links (71:60), Mask4: RMB ORTV_LUT(4,5,0) 362 00404A68 RW 12
Corrective MB1, Links (71:60), Mask4: RVB ORTV LUT(4,5,1) 363 00404A6C RW 12
Corrective MBO, Links (83:72), Mask4: RMB ORTV_LUT(4, 6, 0) 364 00404A70 RW 12
Corrective MB1, Links (83:72), Mask4: RMB CRTV LUT(4,6, 1) 365 00404A74 RW 12
Corrective MBO, Links (95:84), Mask4: RVB ORTV LUI(4,7,0) 366 00404A78 RW 12
Corrective MB1, Links (95:84), Mask4: RMB ORTV LUT(4,7,1) 367 00404A7C RW 12
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Descri ption REG | D | Address Access W dt h
Default MBO, Links (11: 0), Mask5: RVB DFLT_LUT(5, 0O, 0) 2E8 00404A80 RW 12
Default MB1, Links (11: 0), Mask5: RMVMB DFLT_LUT(5, 0, 1) 2E9 00404A84 RW 12
Default MBO, Links (23:12), Mask5: RMB DFLT_LUT(5, 1, 0) 2EA 00404A88 RW 12
Default MBI, Links (23:12), Mask5: RMB DFLT LUI(5, 1, 1) 2EB 00404A8C RW 12
Default MBO, Links (35:24), Mask5: RMB DFLT_LUT(5, 2, 0) 2EC 00404A90 RW 12
Default MB1, Links (35:24), Mask5: RVB DFLT_LUT(5, 2, 1) 2ED 00404A94 RW 12
Default MBO, Links (47:36), Mask5: RMB DFLT LUT(5, 3,0) 2EE 00404A98 RW 12
Default MB1, Links (47:36), Mask5: RVB DFLT_LUT(5, 3, 1) 2EF 00404A9C RW 12
Default MBO, Links (59:48), Mask5: RMB DFLT LUT(5, 4, 0) 2F0 00404 AA0 RW 12
Default MB1, Links (59:48), Mask5: RMVMB DFLT_LUT(5, 4, 1) 2F1 00404AA4 RW 12
Default MBO, Links (71:60), Mask5: RMB DFLT_LUT(5,5,0) 2F2 00404AA8 RW 12
Default MB1, Links (71:60), Mask5: RMB DFLT_LUT(5, 5, 1) 2F3 00404AAC RW 12
Default MBO, Links (83:72), Mask5: RVB DFLT_LUT(5, 6, 0) 2F4 00404AB0 RW 12
Default MBI, Links (83:72), Mask5: RVB DFLT LUI(5, 6, 1) 2F5 00404AB4 RW 12
Default MBO, Links (95:84), Mask5: RMB DFLT LUT(5, 7, 0) 2F6 00404AB8 RW 12
Default MB1, Links (95:84), Mask5: RVMB DFLT LUT(5, 7, 1) 2F7 00404ABC RW 12
Corrective MBO, Links (11: 0), Mask5: RVMB ORTV _LUT(5, 0, 0) 368 00404AC0 RW 12
Corrective MB1l, Links (11: 0), Mask5: RMB CRTV LUI(5,0, 1) 369 00404AC4 RW 12
Corrective MBO, Links (23:12), Mask5: RMB ORTV _LUT(5, 1, 0) 36A 00404AC8 RW 12
Corrective MB1, Links (23:12), Mask5: RVB ORTV LUI(5,1,1) 36B 00404ACC RW 12
Corrective MBO, Links (35:24), Mask5: RMB ORTV_LUT(5, 2, 0) 36C 00404 AD0 RW 12
Corrective MB1, Links (35:24), Msk5: RVMB ORTV_LUI(5, 2, 1) 36D 00404AD4 RW 12
Corrective MBO, Links (47:36), Mask5: RVB ORTV_LUT(5, 3,0) 36E 00404 AD8 RW 12
Corrective MB1, Links (47:36), Mask5: RMB ORTV _LUT(5, 3, 1) 36F 00404ADC RW 12
Corrective MBO, Links (59:48), Mask5: RVB ORTV _LUI(5, 4, 0) 370 00404 AEQ RW 12
Corrective MB1, Links (59:48), Maskb5: RVMB ORTV LUI(5, 4, 1) 371 00404AE4 RW 12
Corrective MBO, Links (71:60), Mask5: RMB CRTV _LUT(5, 5, 0) 372 00404AES8 RW 12
Corrective MBL, Links (71:60), Mask5: RMB ORTV LUI(5,5, 1) 373 00404AEC RW 12
Corrective MBO, Links (83:72), Mask5: RMB ORTV_LUT(5, 6, 0) 374 00404AF0 RW 12
Corrective MB1, Links (83:72), Mask5: RVB ORTV LUI(5,6,1) 375 00404AF4 RW 12
Corrective MBO, Links (95:84), Mask5s: RMB ORTV _LUT(5, 7, 0) 376 00404 AF8 RW 12
Corrective MB1, Links (95:84), Mask5: RMB CRTV LUT(5,7,1) 377 00404AFC RW 12
Default MBO, Links (11: 0), Mask6: RMVB DFLT_LUT(6,0, 0) 2F8 00404B00 RW 12
Default MBI, Links (11: 0), Mask6: RMB _DFLT LUI(6,0, 1) 2F9 00404B04 RW 12
Default MBO, Links (23:12), Mask6: RVB DFLT_LUT(6, 1, 0) 2FA 00404B08 RW 12
Default MB1, Links (23:12), Mask6: RVB DFLT_LUT(6, 1, 1) 2FB 00404B0C RW 12
Default MBO, Links (35:24), Mask6: RVB DFLT_LUT(®6, 2, 0) 2FC 00404B10 RW 12
Default MB1, Links (35:24), Mask6: RVB DFLT_LUT(6, 2, 1) 2FD 00404B14 RW 12
Default MBO, Links (47:36), Mask6: RMVMB DFLT LUT(6, 3, 0) 2FE 00404B18 RW 12
Default MB1, Links (47:36), Mask6: RVB DFLT_LUT(6, 3, 1) 2FF 00404B1C RW 12
Default MBO, Links (59:48), Mask6: RVB DFLT_LUT(6, 4, 0) 300 00404B20 RW 12
Default MB1, Links (59:48), Mask6: RMVB DFLT LUT(6, 4, 1) 301 00404B24 RW 12
Default MBO, Links (71:60), Mask6: RVB DFLT_LUT(6, 5, 0) 302 00404B28 RW 12
Default MB1, Links (71:60), Mask6: RMB DFLT LUT(6,5, 1) 303 00404B2C RW 12
Default MBO, Links (83:72), Mask6: RVB DFLT_LUT(6, 6, 0) 304 00404B30 RW 12
Default MB1, Links (83:72), Mask6: RVB DFLT_LUT(6, 6, 1) 305 00404B34 RW 12
Default MBO, Links (95:84), Mask6: RVB DFLT_LUT(6, 7, 0) 306 00404B38 RW 12
Default MB1, Links (95:84), Mask6: RVB DFLT_LUT(6, 7, 1) 307 00404B3C RW 12
Corrective MBO, Links (11: 0), Mask6: RMB ORTV_LUI(S6, 0, 0) 378 00404B40 RW 12
Corrective MB1, Links (11: 0), Mask6: RVB ORTV LUI(6, 0, 1) 379 00404B44 RW 12
Corrective MBO, Links (23:12), Mask6: RMB ORTV_LUT(6, 1, 0) 37A 00404B48 RW 12
Corrective MB1, Links (23:12), Mask6: RVMB ORTV LUT(6, 1, 1) 37B 00404B4C RW 12
Corrective MBO, Links (35:24), Mask6: RVMB CRTV LUI(6, 2, 0) 37C 00404B50 RW 12
Corrective MB1, Links (35:24), Mask6: RMB ORTV _LUT(6, 2, 1) 37D 00404B54 RW 12
Corrective MBO, Links (47:36), Mask6: RVB ORTV_LUI(S6, 3, 0) 37E 00404B58 RW 12
Corrective MB1, Links (47:36), Mask6: RMB ORTV_LUT(6, 3, 1) 37F 00404B5C RW 12
Corrective MBO, Links (59:48), Mask6: RVB ORTV_LUI(6, 4, 0) 380 00404B60 RW 12
Corrective MBL, Links (59:48), Mask6: RMB ORTV_LUI(6, 4, 1) 381 00404B64 RW 12
Corrective MBO, Links (71:60), Mask6: RMB ORTV_LUT(6, 5, 0) 382 00404B68 RW 12
Corrective MB1, Links (71:60), Mask6: RVB ORTV LUI(6,5,1) 383 00404B6C RW 12
Corrective MBO, Links (83:72), Mask6: RMB CRTV_LUI(S6, 6, 0) 384 00404B70 RW 12
Corrective MB1, Links (83:72), Mask6: RMB CRTV LUT(6, 6, 1) 385 00404B74 RW 12
Corrective MBO, Links (95:84), Mask6: RVB ORTV_LUT(6, 7, 0) 386 00404B78 RW 12
Corrective MB1, Links (95:84), Mask6: RVMB ORTV_LUI(6,7,1) 387 00404B7C RW 12
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Descri ption REG | D | Address Access W dt h
Default MBO, Links (11: 0), Mask7: RVB DFLT _LUT(7, 0, 0) 308 00404B80 RW 12
Default MB1, Links (11: 0), Mask7: RVMB DFLT LUT(7,0, 1) 309 00404B84 RW 12
Default MBO, Links (23:12), Mask7: RVB DFLT LUT(7, 1, 0) 30A 00404B88 RW 12
Default MB1, Links (23:12), Mask7: RVMB DFLT_LUT(7,1,1) 30B 00404B8C RW 12
Default MBO, Links (35:24), Mask7: RVB DFLT_LUT(7, 2, 0) 30C 00404B90 RW 12
Default MB1, Links (35:24), Mask7: RVMB DFLT LUT(7,2,1) 30D 00404B94 RW 12
Default MBO, Links (47:36), Mask7: RVB DFLT_LUT(7, 3, 0) 30E 00404B98 RW 12
Default MB1, Links (47:36), Mask7: RVB DFLT LUT(7, 3, 1) 30F 00404B9C RW 12
Default MBO, Links (59:48), Mask7: RVMB DFLT_LUT(7,4,0) 310 00404BA0 RW 12
Default MB1, Links (59:48), Mask7: RVB DFLT_LUT(7,4,1) 311 00404BA4 RW 12
Default MBO, Links (71:60), Mask7: RVB DFLT_LUT(7, 5, 0) 312 00404BA8 RW 12
Default MB1, Links (71:60), Mask7: RVB DFLT_LUT(7,5, 1) 313 00404BAC RW 12
Default MBO, Links (83:72), Mask7: RVMB DFLT_LUT(7, 6, 0) 314 00404BB0 RW 12
Default MB1, Links (83:72), Mask7: RVMB DFLT_LUT(7,6, 1) 315 00404BB4 RW 12
Default MBO, Links (95:84), Mask7: RMVMB DFLT_LUT(7,7,0) 316 00404BB8 RW 12
Default MB1, Links (95:84), Mask7: RVB DFLT LUT(7,7,1) 317 00404BBC RW 12
Corrective MBO, Links (11: 0), Mask7: RMB ORTV _LUT(7,0,0) 388 00404BCO RW 12
Corrective MB1, Links (11: 0), Mask7: RMB ORTV LUI(7,0,1) 389 00404BC4 RW 12
Corrective MBO, Links (23:12), Mask7: RMB CRTV LUT(7, 1, 0) 38A 00404BC8 RW 12
Corrective MB1, Links (23:12), Msk7: RVMB ORTV LUI(7,1,1) 38B 00404BCC RW 12
Corrective MBO, Links (35:24), Mask7: RMB ORTV LUT(7, 2, 0) 38C 00404BDO0 RW 12
Corrective MB1, Links (35:24), Mask7: RMB ORTV LUI(7,2,1) 38D 00404BD4 RW 12
Corrective MBO, Links (47:36), Mask7: RMB ORTV_LUT(7, 3, 0) 38E 00404BD8 RW 12
Corrective MB1, Links (47:36), Mask7: RMB CRTV LUT(7,3,1) 38F 00404BDC RW 12
Corrective MBO, Links (59:48), Mask7: RVB ORTV LUI(7,4,0) 390 00404BEO RW 12
Corrective MB1, Links (59:48), Mask7: RMB ORTV LUI(7,4,1) 391 00404BE4 RW 12
Corrective MBO, Links (71:60), Mask7: RVB ORTV LUI(7,5,0) 392 00404BE8 RW 12
Corrective MB1, Links (71:60), Mask7: RMB ORTV LUT(7,5,1) 393 00404BEC RW 12
Corrective MBO, Links (83:72), Mask7: RMB CRTV LUT(7, 6, 0) 394 00404BFO RW 12
Corrective MBl, Links (83:72), Mask7: RVMB ORTV LUI(7,6,1) 395 00404BF4 RW 12
Corrective MBO, Links (95:84), Mask7: RMB ORTV LUT(7,7,0) 396 00404BF8 RW 12
Corrective MB1, Links (95:84), Mask7: RVB ORTV LUI(7,7,1) 397 00404BFC RW 12
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8 ROD Di agnostic Menory FI FO Regi sters

8.1 Input Menory FIFO Registers

Descri ption Addr ess Access W dt h
I nput Menory FIFO A: Low Order Word Wite Register 00406000 RW 32
Bit Val ue
Bits[31: 0]: LSW Value Val ue
Descri ption Addr ess Access W dt h
I nput Memory FIFO A: High Order Word Wite Register 00406004 RW 16
Bit Val ue
Bits[15: 0]: MSW Val ue Val ue
Descri ption Addr ess Access W dt h
I nput Menory FIFO B: Low Order Word Wite Register 00406008 RW 32
Bit Val ue
Bits[31: 0]: LSW Value Val ue
Descri ption Addr ess Access W dt h
I nput Menory FIFO B: High Order Word Wite Register 0040600C RW 16
Bit Val ue
Bits[15: 0]: MSW Val ue Val ue
Descri ption Addr ess Access W dt h
I nput Menory FIFO A: Low Order Word Read Regi ster 00406020 R 32
Bit Val ue
Bits[31: 0]: LSW Val ue Val ue
Descri ption Addr ess Access W dt h
I nput Menory FIFO A: High Order Word Read Regi ster 00406024 R 16
Bit Val ue
Bits[15: 0]: MSW Val ue Val ue
Descri ption Addr ess Access W dt h
I nput Menory FIFO B: Low Order Word Read Regi ster 00406028 R 32
Bit Val ue
Bits[31: 0]: LSW Val ue Val ue
Descri ption Addr ess Access W dt h
I nput Menory FIFO B: High Order Word Read Regi ster 0040602C R 16
Bit Val ue
Bits[15: 0]: MSW Val ue Val ue
Descri ption Addr ess Access W dt h
I nput Menory FIFO A: Advance FIFO A 00406040 RW 1
A wite operation to this register wites the value in the Wite Register for Bit Val ue
FIFOAinto the FIFO A read operation to this register |oads the data from 1 0
the FIFO into the Read Register. The bit value of this register is ignored
Bit 0: Advance 1 Word ADV | DLE
Descri ption Addr ess Access W dt h
I nput Menory FIFO B: Advance FIFO B 00406048 RW 1
A wite operation to this register wites the value in the Wite Register for Bit Val ue
FIFO Ainto the FIFO. A read operation to this register |oads the data from 1 0
the FIFO into the Read Register. The bit value of this register is ignored
Bit 0: Advance 1 Wrd ADV | DLE
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8.2 Event Menory FIFO Registers

Description Addr ess Access W dt h
Event Menmory FIFO A: Low Order Word Read Regi ster 00406120 R 32
Bit Val ue
Bits[31: 0]: LSW Value Val ue
Descri ption Addr ess Access W dt h
Event Menory FIFO A: High Order Word Read Regi ster 00406124 R 16
Bit Val ue
Bits[15: 0]: MSW Val ue Val ue
Descri ption Addr ess Access W dt h
Event Menory FIFO B: Low Order Word Read Regi ster 00406128 R 32
Bit Val ue
Bits[31: 0]: LSW Value Val ue
Descri ption Addr ess Access W dt h
Event Menory FIFO B: High Order Word Read Regi ster 0040612C R 16
Bit Val ue
Bits[15: 0]: MSW Val ue Val ue
Descri ption Addr ess Access W dt h
Event Menory FIFO C. Wrd Read Regi ster 00406130 R 32
Bit Val ue
Bits[31: 0]: Value Val ue
Descri ption Addr ess Access W dt h
Event Menory FIFO A: Advance FIFO A 00406140 R 1
A read operation to this register loads the data fromthe FIFOinto the Read Bit Val ue
Register. A wite operation to this register is ignored. The bit value of 1 0
this register is ignored.
Bit 0: Advance 1 Word ADV | DLE
Descri ption Addr ess Access W dt h
Event Menory FIFO B: Advance FIFO B 00406148 R 1
A read operation to this register |Ioads the data fromthe FIFOinto the Read Bit Val ue
Register. A wite operation to this register is ignored. The bit value of 1 0
this register is ignored.
Bit 0: Advance 1 Word ADV | DLE
Descri ption Addr ess Access W dt h
Event Menory FIFO C. Advance FIFO C 00406150 R 1
A read operation to this register |Ioads the data fromthe FIFOinto the Read Bit Val ue
Register. A wite operation to this register is ignored. The bit value of 1 0
this register is ignored.
Bit 0: Advance 1 Word ADV | DLE
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9 BOC Regi sters

BOC1 Set-Up Bus
Top Level Address Map

o o 0 L O o 0 L
=S| S o|g 5 S| T olg S
o < '%| a c = [S] < x| a < =
e w V| 5 |3} e O e Y o
o) Tl & o = @ UT oo S
c S O o S L:LS c S | o S L:LS
= > n g = > n g
200 400
Unused BOC
1E0 SEO Control
Registers
1CO Reserved CREGS: 00408FO0  3CO
1A0 X 3A0 Reserved
Laser Current
. DACs
TXDACS: | 00408600 180 380 Monitoring(series)
160 360 Reserved
140 340
! RX
! Threshold
120 ! 320 DACs
100 E RXDACS: 00408C00 300
OF0 | :
OEO 2EO
000 BPM12_3
Lasers[47:36]
00408300 0co 2C0
, Strobe
0BO
Delays
0AO0 2A0
0% BPM12 2
Lasers[35:24]
00408200 080 00408A00 280
070 | :
060 CLK_PHASES: | 00408980 260 Clock Phases
050 BPM12 1
Lasers[23:12]
00408100 040 240
030 Delays
020 220
BPM12_0
010 Lasers[11:0]
BPMS: 00408000 000 RXDELAYS: 00408800 200
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9.1 FE Conmand Stream Control Registers

Descri ption REG I D | Address Access W dt h

FE Command Stream 0: Stream | nhibit 00408000
FE Command Stream 1: Stream | nhibit 00408010
FE Command Stream 2: Stream I nhibit 00408020
FE Command Stream 3: Stream | nhibit 00408030
FE Command Stream 4: Stream I nhibit 00408040
FE Command Stream 5: Stream | nhibit 00408050
FE Command Stream 6: Stream | nhibit 00408060
FE Command Stream 7: Stream | nhibit 00408070
FE Command Stream 8: Stream | nhibit 00408080
FE Command Stream 9: Stream I nhibit 00408090
FE Command Stream 10: Stream | nhibit 004080A0
FE Command Stream 11: Stream | nhibit 004080B0
FE Command Stream 12: Stream | nhibit 00408100
FE Command Stream 13: Stream | nhibit 00408110
FE Command Stream 14: Stream | nhibit 00408120
FE Command Stream 15: Stream I nhibit 00408130
FE Command Stream 16: Stream | nhibit 00408140
FE Command Stream 17: Stream | nhibit 00408150
FE Command Stream 18: Stream | nhibit 00408160
FE Command Stream 19: Stream I nhibit 00408170
FE Command Stream 20: Stream | nhibit 00408180
FE Command Stream 21: Stream | nhibit 00408190
FE Command Stream 22: Stream | nhibit 004081A0
FE Command Stream 23: Stream | nhibit 004081B0
FE Command Stream 24. Stream Inhibit 00408200 RW L
FE Command Stream 25: Stream | nhibit 00408210
FE Command Stream 26: Stream | nhibit 00408220
FE Command Stream 27: Stream | nhibit 00408230
FE Command Stream 28: Stream | nhibit 00408240
FE Command Stream 29: Stream I nhibit 00408250
FE Command Stream 30: Stream | nhibit 00408260
FE Command Stream 31: Stream | nhibit 00408270
FE Command Stream 32: Stream | nhibit 00408280
FE Command Stream 33: Stream | nhibit 00408290
FE Command Stream 34: Stream | nhibit 004082A0
FE Command Stream 35: Stream | nhibit 004082B0
FE Command Stream 36: Stream | nhibit 00408300
FE Command Stream 37: Stream | nhibit 00408310
FE Command Stream 38: Stream | nhibit 00408320
FE Command Stream 39: Stream | nhibit 00408330
FE Command Stream 40: Stream | nhibit 00408340
FE Command Stream 41: Stream | nhibit 00408350
FE Command Stream 42: Stream | nhibit 00408360
FE Command Stream 43: Stream | nhibit 00408370
FE Command Stream 44: Stream | nhibit 00408380
FE Command Stream 45: Stream | nhibit 00408390
FE Command Stream 46: Stream | nhibit 004083A0
FE Command Stream 47: Stream | nhibit 004083B0
Bit to inhibit output of optical data streans f't Valueo
Bit 0: Stream Inhibit (Reset Value = 0) I nhi bit Enabl ed
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Descri ption REG I D | Address Access W dt h
FE Command Stream 0: Mark Space 00408004
FE Command Stream 1: Mark Space 00408014
FE Command Stream 2: Mark Space 00408024
FE Command Stream 3: Mark Space 00408034
FE Command Stream 4: Mark Space 00408044
FE Command Stream 5: Mark Space 00408054
FE Command Stream 6: Mark Space 00408064
FE Command Stream 7: Mark Space 00408074
FE Command Stream 8: Mark Space 00408084
FE Command Stream 9: Mark Space 00408094
FE Command Stream 10: Mark Space 004080A4
FE Command Stream 11: Mark Space 004080B4
FE Command Stream 12: Mark Space 00408104
FE Command Stream 13: Mark Space 00408114
FE Command Stream 14: Mark Space 00408124
FE Command Stream 15: Mark Space 00408134
FE Command Stream 16: Mark Space 00408144
FE Command Stream 17: Mark Space 00408154
FE Command Stream 18: Mark Space 00408164
FE Command Stream 19: Mark Space 00408174
FE Command Stream 20: Mark Space 00408184
FE Command Stream 21: Mark Space 00408194
FE Command Stream 22: Mark Space 004081A4
FE Command Stream 23: Mark Space 004081B4
FE Command Stream 24. Mark Space 00408204 RW 5
FE Command Stream 25: Mark Space 00408214
FE Command Stream 26: Mark Space 00408224
FE Command Stream 27: Mark Space 00408234
FE Command Stream 28: Mark Space 00408244
FE Command Stream 29: Mark Space 00408254
FE Command Stream 30: Mark Space 00408264
FE Command Stream 31: Mark Space 00408274
FE Command Stream 32: Mark Space 00408284
FE Command Stream 33: Mark Space 00408294
FE Command Stream 34: Mark Space 004082A4
FE Command Stream 35: Mark Space 004082B4
FE Command Stream 36: Mark Space 00408304
FE Command Stream 37: Mark Space 00408314
FE Command Stream 38: Mark Space 00408324
FE Command Stream 39: Mark Space 00408334
FE Command Stream 40: Mark Space 00408344
FE Command Stream 41: Mark Space 00408354
FE Command Stream 42: Mark Space 00408364
FE Command Stream 43: Mark Space 00408374
FE Command Stream 44: Mark Space 00408384
FE Command Stream 45: Mark Space 00408394
FE Command Stream 46: Mark Space 004083A4
FE Command Stream 47: Mark Space 004083B4
Bit Val ue

Bits[4:0]: Mark Space (Reset = 0x13 /~50% Val ue
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Descri ption REG I D | Address Access W dt h
FE Command Stream 0: Coarse Del ay 00408008
FE Command Stream 1: Coarse Del ay 00408018
FE Command Stream 2: Coarse Del ay 00408028
FE Command Stream 3: Coarse Del ay 00408038
FE Command Stream 4: Coarse Del ay 00408048
FE Command Stream 5: Coarse Del ay 00408058
FE Command Stream 6: Coarse Del ay 00408068
FE Conmmand Stream 7: Coarse Del ay 00408078
FE Command Stream 8: Coarse Del ay 00408088
FE Command Stream 9: Coarse Del ay 00408098
FE Command Stream 10: Coarse Del ay 004080A8
FE Command Stream 11: Coarse Del ay 004080B8
FE Command Stream 12: Coarse Del ay 00408108
FE Command Stream 13: Coarse Del ay 00408118
FE Command Stream 14: Coarse Del ay 00408128
FE Command Stream 15: Coarse Del ay 00408138
FE Command Stream 16: Coarse Del ay 00408148
FE Command Stream 17: Coarse Del ay 00408158
FE Command Stream 18: Coarse Del ay 00408168
FE Command Stream 19: Coarse Del ay 00408178
FE Command Stream 20: Coarse Del ay 00408188
FE Command Stream 21: Coarse Del ay 00408198
FE Command Stream 22: Coarse Del ay 004081A8
FE Command Stream 23: Coarse Del ay 004081B8
FE Command Stream 24: Coarse Del ay 00408208 RW 5
FE Command Stream 25: Coarse Del ay 00408218
FE Command Stream 26: Coarse Del ay 00408228
FE Command Stream 27: Coarse Del ay 00408238
FE Command Stream 28: Coarse Del ay 00408248
FE Command Stream 29: Coarse Del ay 00408258
FE Command Stream 30: Coarse Del ay 00408268
FE Command Stream 31: Coarse Del ay 00408278
FE Command Stream 32: Coarse Del ay 00408288
FE Command Stream 33: Coarse Del ay 00408298
FE Command Stream 34: Coarse Del ay 004082A8
FE Command Stream 35: Coarse Del ay 004082B8
FE Command Stream 36: Coarse Del ay 00408308
FE Command Stream 37: Coarse Del ay 00408318
FE Command Stream 38: Coarse Del ay 00408328
FE Command Stream 39: Coarse Del ay 00408338
FE Command Stream 40: Coarse Del ay 00408348
FE Command Stream 41: Coarse Del ay 00408358
FE Command Stream 42: Coarse Del ay 00408368
FE Command Stream 43: Coarse Del ay 00408378
FE Command Stream 44: Coarse Del ay 00408388
FE Command Stream 45: Coarse Del ay 00408398
FE Command Stream 46: Coarse Del ay 004083A8
FE Command Stream 47: Coarse Del ay 004083B8
Val ue that determ nes the coarse timng delay of the FE Cormand signal in 25 Bit Val ue
nsec steps (775 nsec maxi num
Bits[4:0]: Coarse Del ay (Reset Value = 0) Val ue
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Descri ption REG I D | Address Access W dt h
FE Command Stream 0: Fine Del ay 0040800C
FE Command Stream 1: Fine Del ay 0040801C
FE Command Stream 2: Fine Del ay 0040802C
FE Command Stream 3: Fine Del ay 0040803C
FE Command Stream 4: Fine Del ay 0040804C
FE Command Stream 5: Fine Del ay 0040805C
FE Command Stream 6: Fine Del ay 0040806C
FE Command Stream 7: Fine Del ay 0040807C
FE Command Stream 8: Fine Del ay 0040808C
FE Command Stream 9: Fine Del ay 0040809C
FE Command Stream 10: Fine Del ay 004080AC
FE Command Stream 11: Fine Del ay 004080BC
FE Command Stream 12: Fine Del ay 0040810C
FE Command Stream 13: Fine Del ay 0040811C
FE Command Stream 14: Fine Del ay 0040812C
FE Command Stream 15: Fine Del ay 0040813C
FE Command Stream 16: Fine Del ay 0040814C
FE Command Stream 17: Fine Del ay 0040815C
FE Command Stream 18: Fine Del ay 0040816C
FE Command Stream 19: Fi ne Del ay 0040817C
FE Command Stream 20: Fine Del ay 0040818C
FE Command Stream 21: Fine Del ay 0040819C
FE Command Stream 22: Fine Del ay 004081AC
FE Command Stream 23: Fine Del ay 004081BC
FE Command Stream 24. Fine Del ay 0040820C RW 7
FE Command Stream 25: Fine Del ay 0040821C
FE Command Stream 26: Fine Del ay 0040822C
FE Command Stream 27: Fine Del ay 0040823C
FE Command Stream 28: Fine Del ay 0040824C
FE Command Stream 29: Fine Del ay 0040825C
FE Command Stream 30: Fine Del ay 0040826C
FE Command Stream 31: Fine Del ay 0040827C
FE Command Stream 32: Fine Del ay 0040828C
FE Command Stream 33: Fine Del ay 0040829C
FE Command Stream 34: Fine Del ay 004082AC
FE Command Stream 35: Fine Del ay 004082BC
FE Command Stream 36: Fine Del ay 0040830C
FE Command Stream 37: Fine Del ay 0040831C
FE Command Stream 38: Fine Del ay 0040832C
FE Command Stream 39: Fine Del ay 0040833C
FE Command Stream 40: Fine Del ay 0040834C
FE Command Stream 41: Fine Del ay 0040835C
FE Command Stream 42: Fine Del ay 0040836C
FE Command Stream 43: Fine Del ay 0040837C
FE Command Stream 44: Fine Del ay 0040838C
FE Command Stream 45: Fine Del ay 0040839C
FE Command Stream 46: Fine Del ay 004083AC
FE Command Stream 47: Fine Del ay 004083BC
Val ue that determ nes the fine timng delay of the FE Conmand signal in 280 Bit Val ue
psec steps (35 nsec maxi num)
Bits[6:0]: Fine Delay (Reset Value = 0) Val ue
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9.2 BPM Laser

BPM Test Structure Registers

Descri ption REG I D | Address Access W dt h
. ST
BPML2 Test Structures: 1% BPML2, channel 12 004080C0 RW 8
Bit Val ue
Bits[7:0]: Mist be set to 0x20 for proper operation of BPML2 Val ue
Descri ption REG I D | Address Access W dt h
. ST
BPML2 Test Structures: 1 BPML2, channel 13 004080D0 RW 8
Bit Val ue
Bits[7:0]: Must be set to 0x40 for proper operation of BPML2 Val ue
Descri ption REG | D Addr ess Access W dt h
. na
BPML2 Test Structures: 2™ BPML2, channel 12 004081C0 RW 8
Bit Val ue
Bits[7:0]: Must be set to 0x20 for proper operation of BPML2 Val ue
Descri ption REG | D | Address Access W dt h
. na
BPML2 Test Structures: 2™ BPML2, channel 13 00408100 RW 8
Bit Val ue
Bits[7:0]: Must be set to 0x40 for proper operati on of BPML2 Val ue
Descri ption REG | D | Address Access W dt h
. Ta
BPML2 Test Structures: 3" BPML2, channel 12 004082C0 RW 8
Bit Val ue
Bits[7:0]: Mist be set to 0x20 for proper operation of BPML2 Val ue
Descri ption REG I D | Address Access W dt h
. Ta
BPML2 Test Structures: 3'° BPML2, channel 13 00408200 RW 8
Bit Val ue
Bits[7:0]: Mist be set to 0x40 for proper operation of BPML2 Val ue
Descri ption REG I D | Address Access W dt h
. h
BPML2 Test Structures: 4" BPML2, channel 12 004083C0 RW 8
Bit Val ue
Bits[7:0]: Must be set to 0x20 for proper operation of BPML2 Val ue
Descri ption REG I D | Address Access W dt h
. n
BPML2 Test Structures: 4" BPML2, channel 13 00408300 RW 8
Bit Val ue
Bits[7:0]: Miust be set to 0x40 for proper operation of BPML2 Val ue
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Current DAC Registers

Descri ption REG I D | Address Access W dt h
FE Command Stream 0: Laser Current DAC 00408600
FE Command Stream 1: Laser Current DAC 00408604
FE Command Stream 2: Laser Current DAC 00408608
FE Command Stream 3: Laser Current DAC 0040860C
FE Command Stream 4: Laser Current DAC 00408610
FE Command Stream 5: Laser Current DAC 00408610
FE Command Stream 6: Laser Current DAC 00408610
FE Command Stream 7: Laser Current DAC 00408610
FE Command Stream 8: Laser Current DAC 00408620
FE Command Stream 9: Laser Current DAC 00408620
FE Command Stream 10: Laser Current DAC 00408620
FE Command Stream 11: Laser Current DAC 00408620
FE Command Stream 12: Laser Current DAC 00408630
FE Command Stream 13: Laser Current DAC 00408630
FE Command Stream 14: Laser Current DAC 00408630
FE Command Stream 15: Laser Current DAC 00408630
FE Command Stream 16: Laser Current DAC 00408640
FE Command Stream 17: Laser Current DAC 00408640
FE Command Stream 18: Laser Current DAC 00408640
FE Command Stream 19: Laser Current DAC 00408640
FE Command Stream 20: Laser Current DAC 00408650
FE Command Stream 21: Laser Current DAC 00408650
FE Command Stream 22: Laser Current DAC 00408650
FE Command Stream 23: Laser Current DAC 00408650
FE Command Stream 24: Laser Current DAC 00408660 RW 8
FE Command Stream 25: Laser Current DAC 00408660
FE Command Stream 26: Laser Current DAC 00408660
FE Command Stream 27: Laser Current DAC 00408660
FE Command Stream 28: Laser Current DAC 00408670
FE Command Stream 29: Laser Current DAC 00408670
FE Command Stream 30: Laser Current DAC 00408670
FE Command Stream 31: Laser Current DAC 00408670
FE Command Stream 32: Laser Current DAC 00408680
FE Command Stream 33: Laser Current DAC 00408680
FE Command Stream 34: Laser Current DAC 00408680
FE Command Stream 35: Laser Current DAC 00408680
FE Command Stream 36: Laser Current DAC 00408690
FE Command Stream 37: Laser Current DAC 00408690
FE Command Stream 38: Laser Current DAC 00408690
FE Command Stream 39: Laser Current DAC 00408690
FE Command Stream 40: Laser Current DAC 004086A0
FE Command Stream 41: Laser Current DAC 004086A0
FE Command Stream 42: Laser Current DAC 004086A0
FE Command Stream 43: Laser Current DAC 004086A0
FE Command Stream 44: Laser Current DAC 004086B0
FE Command Stream 45: Laser Current DAC 004086B0
FE Command Stream 46: Laser Current DAC 004086B0
FE Command Stream 47: Laser Current DAC 004086B0
Val ue that determ nes the current out of the Laser Current DAC Bit Value
Bits[7:0]: Laser Current Val ue Val ue
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9.4 FE Link Input Data Del ay Registers

Descri ption REG I D | Address Access W dt h
I nput Link O: Data Del ay 00408800
I nput Link 1: Data Del ay 00408804
I nput Link 2: Data Del ay 00408808
I nput Link 3: Data Del ay 0040880C
I nput Link 4: Data Del ay 00408810
I nput Link 5: Data Del ay 00408814
I nput Link 6: Data Del ay 00408818
I nput Link 7: Data Del ay 0040881C
I nput Link 8: Data Del ay 00408820
I nput Link 9: Data Del ay 00408824
I nput Link 10: Data Del ay 00408828
I nput Link 11: Data Del ay 0040882C
I nput Link 12: Data Del ay 00408830
I nput Link 13: Data Del ay 00408834
I nput Link 14: Data Del ay 00408838
I nput Link 15: Data Del ay 0040883C
I nput Link 16: Data Del ay 00408840
I nput Link 17: Data Del ay 00408844
I nput Link 18: Data Del ay 00408848
I nput Link 19: Data Del ay 0040884C
I nput Link 20: Data Del ay 00408850
I nput Link 21: Data Del ay 00408854
I nput Link 22: Data Del ay 00408858
I nput Link 23: Data Del ay 0040885C
I nput Link 24: Data Del ay 00408860 RW 5
I nput Link 25: Data Del ay 00408864
I nput Link 26: Data Del ay 00408868
I nput Link 27: Data Del ay 0040886C
I nput Link 28: Data Del ay 00408870
I nput Link 29: Data Del ay 00408874
I nput Link 30: Data Del ay 00408878
I nput Link 31: Data Del ay 0040887C
I nput Link 32: Data Del ay 00408880
I nput Link 33: Data Del ay 00408884
I nput Link 34: Data Del ay 00408888
I nput Link 35: Data Del ay 0040888C
I nput Link 36: Data Del ay 00408890
I nput Link 37: Data Del ay 00408894
I nput Link 38: Data Del ay 00408898
I nput Link 39: Data Del ay 0040889C
I nput Link 40: Data Del ay 004088A0
I nput Link 41: Data Del ay 004088A4
I nput Link 42: Data Del ay 004088A8
I nput Link 43: Data Del ay 004088AC
I nput Link 44: Data Del ay 004088B0
I nput Link 45: Data Del ay 004088B4
I nput Link 46: Data Del ay 004088B8
I nput Link 47: Data Del ay 004088BC
Bit Val ue
Bits[4:0]: Data Delay Val ue Delay in ns
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Descri ption REG | D | Address Access W dt h
I nput Link 48: Data Del ay 004088C0
I nput Link 49: Data Del ay 004088C4
I nput Link 50: Data Del ay 004088C8
I nput Link 51: Data Del ay 004088CC
I nput Link 52: Data Del ay 004088D0
I nput Link 53: Data Del ay 004088D4
I nput Link 54: Data Del ay 004088D8
I nput Link 55: Data Del ay 004088DC
I nput Link 56: Data Del ay 004088E0
I nput Link 57: Data Del ay 004088E4
I nput Link 58: Data Del ay 004088ES8
I nput Link 59: Data Del ay 004088EC
I nput Link 60: Data Del ay 004088F0
I nput Link 61: Data Del ay 004088F4
I nput Link 62: Data Del ay 004088F8
I nput Link 63: Data Del ay 004088FC
I nput Link 64: Data Del ay 00408900
I nput Link 65: Data Del ay 00408904
I nput Link 66: Data Del ay 00408908
I nput Link 67: Data Del ay 0040890C
I nput Link 68: Data Del ay 00408910
I nput Link 69: Data Del ay 00408914
I nput Link 70: Data Del ay 00408918
I nput Link 71: Data Del ay 0040891C
Tnput Link 72: Data Delay 00408920 RW 5
I nput Link 73: Data Del ay 00408924
I nput Link 74: Data Del ay 00408928
I nput Link 75: Data Del ay 0040892C
I nput Link 76: Data Del ay 00408930
I nput Link 77: Data Del ay 00408934
I nput Link 78: Data Del ay 00408938
I nput Link 79: Data Del ay 0040893C
I nput Link 80: Data Del ay 00408940
I nput Link 81: Data Del ay 00408944
I nput Link 82: Data Del ay 00408948
I nput Link 83: Data Del ay 0040894C
I nput Link 84: Data Del ay 00408950
I nput Link 85: Data Del ay 00408954
I nput Link 86: Data Del ay 00408958
I nput Link 87: Data Del ay 0040895C
I nput Link 88: Data Del ay 00408960
I nput Link 89: Data Del ay 00408964
I nput Link 90: Data Del ay 00408968
I nput Link 91: Data Del ay 0040896C
I nput Link 92: Data Del ay 00408970
I nput Link 93: Data Del ay 00408974
I nput Link 94: Data Del ay 00408978
I nput Link 95: Data Del ay 0040897C
Bit Val ue
Bits[4:0]: Data Delay Val ue Delay in ns
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9.5 BPM Cl ock Phase and Vernier Registers
Description REG | D | Address Access W dt h
BPM Cl ock Phase 00408980 RW 8
Bit Val ue
Bits[7:0]: Del ay
Descri ption REG | D | Address Access W dt h
B- Reg Cl ock Phase 0040898C RW 8
Bit Val ue
Bits[7:0]: Del ay
Descri ption REG | D | Address Access W dt h
Verni er Clock Step PhaseO 00408990 RW 5
This and the followi ng register are in series, giving a delay of 0-50 nsec Bit Value
Bits[4:0]: Clock Delay Value Delay in ns
Descri ption REG | D | Address Access W dt h
Verni er Clock Step Phasel 00408994 RW 5
This and the previous register are in series, giving a delay of 0-50 nsec Bit val ue
Bits[4:0]: Clock Delay Value Delay in ns
9.6 Strobe Delay Registers
Descri ption REG I D | Address Access W dt h
Strobe Delay 0 00408A00
Strobe Delay 1 00408A10
Strobe Delay 2 00408A20
Strobe Delay 3 00408A30
Strobe Del ay 4 00408A40
Strobe Delay 5 00408A50
Strobe Delay 6 00408A60
Strobe Delay 7 00408A70
Strobe Delay 8 00408A80
Strobe Del ay 9 00408A90
Strobe Delay 10 00408AA0
Strobe Delay 11 00408ABO
Strobe Delay 12 00408AC0O RW 1
Strobe Delay 13 00408AD0O
Strobe Del ay 14 00408AEQ
Strobe Delay 15 00408AFO
Strobe Delay 16 00408B00
Strobe Delay 17 00408B10
Strobe Delay 18 00408B20
Strobe Del ay 19 00408B30
Strobe Del ay 20 00408B40
Strobe Delay 21 00408B50
Strobe Del ay 22 00408B60
Strobe Delay 23 00408B70
Strobe Del ay 24 00408B80
Strobe Del ay 25 00408B90
Adds a delay to the clock output from PHOS4 chip Bit Value
Bits[4:0]: Clock Delay Val ue Delay in ns
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9.7 FE Link I nput RX DAC Threshol d Regi sters

Descri ption REG I D | Address Access W dt h
I nput Link 0: RX DAC Threshol d 00408C00
I nput Link 1: RX DAC Threshold 00408C04
I nput Link 2: RX DAC Threshold 00408C08
I nput Link 3: RX DAC Threshold 00408C0C
I nput Link 4: RX DAC Threshold 00408C10
I nput Link 5: RX DAC Threshol d 00408C14
I nput Link 6: RX DAC Threshold 00408C18
I nput Link 7: RX DAC Threshold 00408C1C
I nput Link 8: RX DAC Threshold 00408C20
I nput Link 9: RX DAC Threshold 00408C24
I nput Link 10: RX DAC Threshold 00408C28
I nput Link 11: RX DAC Threshol d 00408C2C
I nput Link 12: RX DAC Threshol d 00408C30
I nput Link 13: RX DAC Threshol d 00408C34
I nput Link 14: RX DAC Threshold 00408C38
I nput Link 15: RX DAC Threshold 00408C3C
I nput Link 16: RX DAC Threshol d 00408C40
I nput Link 17: RX DAC Threshol d 00408C44
I nput Link 18: RX DAC Threshol d 00408C48
I nput Link 19: RX DAC Threshold 00408cC4C
I nput Link 20: RX DAC Threshold 00408C50
I nput Link 21: RX DAC Threshol d 00408C54
I nput Link 22: RX DAC Threshol d 00408C58
I nput Link 23: RX DAC Threshol d 00408C5C
I nput Link 24: RX DAC Threshold 00408C60 RW 8
I nput Link 25: RX DAC Threshold 00408C64
I nput Link 26: RX DAC Threshol d 00408C68
I nput Link 27: RX DAC Threshol d 00408C6C
I nput Link 28: RX DAC Threshol d 00408C70
I nput Link 29: RX DAC Threshold 00408C74
I nput Link 30: RX DAC Threshold 00408C78
I nput Link 31: RX DAC Threshold 00408C7C
I nput Link 32: RX DAC Threshol d 00408C80
I nput Link 33: RX DAC Threshol d 00408C84
I nput Link 34: RX DAC Threshold 00408C88
I nput Link 35: RX DAC Threshold 00408C8C
I nput Link 36: RX DAC Threshold 00408C90
I nput Link 37: RX DAC Threshold 00408C94
I nput Link 38: RX DAC Threshold 00408C98
I nput Link 39: RX DAC Threshold 00408C9C
I nput Link 40: RX DAC Threshold 00408CA0
I nput Link 41: RX DAC Threshol d 00408CA4
I nput Link 42: RX DAC Threshol d 00408CA8
I nput Link 43: RX DAC Threshold 00408CAC
I nput Link 44: RX DAC Threshold 00408CBO
I nput Link 45: RX DAC Threshold 00408CB4
I nput Link 46: RX DAC Threshol d 00408CB8
I nput Link 47: RX DAC Threshol d 00408CBC
Bit Val ue

Bits[7:0]: DAC Threshold setting Val ue
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Descri ption REG | D | Address Access W dt h
I nput Link 48: RX DAC Threshold 00408CCO0
I nput Link 49: RX DAC Threshold 00408CC4
I nput Link 50: RX DAC Threshold 00408CC8
I nput Link 51: RX DAC Threshol d 00408CcCC
I nput Link 52: RX DAC Threshol d 00408CDO
I nput Link 53: RX DAC Threshold 00408CD4
I nput Link 54: RX DAC Threshold 00408CD8
I nput Link 55: RX DAC Threshold 00408CDC
I nput Link 56: RX DAC Threshol d 00408CEO
I nput Link 57: RX DAC Threshol d 00408CE4
I nput Link 58: RX DAC Threshold 00408CES8
I nput Link 59: RX DAC Threshold 00408CEC
I nput Link 60: RX DAC Threshold 00408CFO0
I nput Link 61: RX DAC Threshol d 00408CF4
I nput Link 62: RX DAC Threshol d 00408CF8
I nput Link 63: RX DAC Threshold 00408CFC
I nput Link 64: RX DAC Threshold 00408D00
I nput Link 65: RX DAC Threshold 00408D04
I nput Link 66: RX DAC Threshol d 00408D08
I nput Link 67: RX DAC Threshold 00408D0C
I nput Link 68: RX DAC Threshold 00408D10
I nput Link 69: RX DAC Threshold 00408D14
I nput Link 70: RX DAC Threshold 00408D18
I nput Link 71: RX DAC Threshol d 00408D1C
Tnput Link 72. RX DAC Threshol d 00408D20 RW 8
I nput Link 73: RX DAC Threshold 00408D24
I nput Link 74: RX DAC Threshold 00408D28
I nput Link 75: RX DAC Threshold 00408D2C
I nput Link 76: RX DAC Threshol d 00408D30
I nput Link 77: RX DAC Threshol d 00408D34
I nput Link 78: RX DAC Threshold 00408D38
I nput Link 79: RX DAC Threshold 00408D3C
I nput Link 80: RX DAC Threshold 00408D40
I nput Link 81: RX DAC Threshol d 00408D44
I nput Link 82: RX DAC Threshol d 00408D48
I nput Link 83: RX DAC Threshold 00408D4C
I nput Link 84: RX DAC Threshold 00408D50
I nput Link 85: RX DAC Threshold 00408D54
I nput Link 86: RX DAC Threshold 00408D58
I nput Link 87: RX DAC Threshold 00408D5C
I nput Link 88: RX DAC Threshold 00408D60
I nput Link 89: RX DAC Threshold 00408D64
I nput Link 90: RX DAC Threshold 00408D68
I nput Link 91: RX DAC Threshol d 00408D6C
I nput Link 92: RX DAC Threshol d 00408D70
I nput Link 93: RX DAC Threshold 00408D74
I nput Link 94: RX DAC Threshold 00408D78
I nput Link 95: RX DAC Threshold 00408D7C
Bit Val ue

Bits[7:0]: DAC Threshold setting Val ue
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9.8 Monitoring ADC Setup Registers

Descri ption REG I D | Address Access W dt h
Moni toring ADC Setup (SCT & PI XEL series cards only)
Label : MON_SUP 00408E00 w 8
: . : : . . S Bit Val ue
Wite to this register to set up the nonitoring ADC. Data witten is ignored.
Bits[7:0]: Val ue
Descri ption REG | D | Address Access W dt h
Moni toring ADC Config (SCT & PI XEL series cards only)
Label : MON FI G 00408E04 w 8
Wite to this register to set up the channel for the nonitoring ADC to Bit Val ue
convert. Data written is the channel nunber
Bits[7:0]: Channel Nunber Val ue
Descri ption REG I D | Address Access W dt h
Moni tori ng ADC Convert (SCT & PI XEL series cards only)
Label : MON_CONV 00408E08 w 8
Wite to this register to instruct the nonitoring ADC to do a conversion. Data Bit Val ue
written is ignored
Bits[7:0]: Val ue
Descri ption REG | D | Address Access W dt h
Spare Register (SCT & PI XEL series cards only)
Label : MON_SPARE 00408E0C | TBD 8
TED. Bit Val ue
Bits[7:0]: TBD
Descri ption REG I D | Address Access W dt h
Monitoring ADC Data LSB (SCT & PI XEL series cards only)
Label : MON_LSDAT 00408E10 R 8
: : . : : . Bit Val ue
Lowest eight bits from ADC conversion are held in this register
Bits[7:0]: Data bits 0-7 Val ue
Descri ption REG I D | Address Access W dt h
Moni toring ADC Data MSB (SCT & PI XEL series cards only)
00408E14 R 2 or 4
Label : MON MSDAT
Top bits from ADC conversion are held in this register. Nunmbers of bits depend Bit Val ue
on hardware revision nunber (low 5 bits of Hardware |nformation register)
Hardware revision = 0 uses 2 bits
Hardware revision = 1 uses 4 hits
Bits[1:0]: Data bits 9-8 OR Bits:[3:0] Data bits 11-8 Val ue
9.9 BOC Reset and Status and M scel | aneous Regi sters
Descri ption REG | D | Address Access W dt h
BOC Resets (Series cards only — see individual reset
regi sters bel ow for pre-production cards) 00408F00 RW 8
Wite 1 followed by O into the relevant bit of this register to reset the BCC Bit Val ue
function and then rel ease the reset. 1 [ 0
Bi t s[0: 2] Unused X
Bits[3:3] BOC OK Preset Rel ease
Bits[4:4] Vpin reset Reset Rel ease
Bi ts[5:5] RX DAC Cl ear Reset Rel ease
Bits[6:6] TX DAC Cl ear Reset Rel ease
Bits[7:7] BPM Reset Reset Rel ease
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Descri ption REG | D | Address Access W dt h

BPM Reset (Pre-production cards only — see BOC Resets

Regi ster for Series cards) 00408F04 RW 1

Wite 1 followed by O into this register to reset the BPML2 chips and then Bit Val ue

rel ease the reset. 1 0

Bi t s[ 0: 0] Reset Rel ease
Descri ption REG I D | Address Access W dt h

TX DAC Cl ear (Pre-production cards only — see BOC Resets

Regi ster for Series cards) 00408F08 RW 1

Wite 1 followed by O into this register to clear the TX DACs and rel ease the Bit Val ue

cl ear signal. 1 0

Bi ts[0:0] Cl ear Rel ease
Descri ption REG I D | Address Access W dt h

RX DAC Cl ear (Pre-production cards only — see BOC Resets

Regi ster for Series cards) 00408FOC RW 1

Wite 1 followed by O into this register to clear the RX DACs and rel ease the Bit Val ue

cl ear signal. 1 0

Bits[0: 0] Cl ear Rel ease
Descri ption REG | D | Address Access W dt h

BOC Status (Pre-production cards — see below for Series 00408F10 R 8

car ds)

Status of the BOC 1B' t \|/al ueo

Bit 0: SWL on BOC (not used) 0

Bit 1: SWI on BOC (on-board | aser enable switch) On [ Of f

Bit 2: SWb on BOC (not used) 0

Bit 3: SW6 on BOC (not used) 0

Bit 4: Unused 0

Bit 5: RODSENSE ! Sense Sense

Bit 6: Local Laser Enable Enabl ed Tnterl ock

Bit 7: Renpte Laser Enable Enabl ed I'nterlock
Descri ption REG I D | Address Access W dt h

BOC Status (Series cards — see above for Pre-production 00408F10 R 8

cards).

Status of the BOC 1B' t \|/al ueo

Bit 0: Unused X

Bit 1: BOC OK (I atched) OK Not OK

Bit 2: Vb _OK oK Not OK

Bit 3: Va_OK OK Not OK

Bit 4: Err_flag Error No error

Bit 5: RODSENSE ! Sense Sense

Bit 6: Local Laser Enable Enabl ed Tnterl ock

Bit 7: Renpte Laser Enable Enabl ed I'nterlock
Descri ption REG I D | Address Access W dt h

RX Data Mbde 00408F14 RW 3

Sets the data node for the receiver side of the BOC. Normally set to O for SCT Val ue

0: Nor mal SCT(B-reqg)

SCT tim ng
(B- & V-reqQ)

2. Pl XEL LAYER 2

) (40Mo/ s)

3 PI XEL LAYER 1 & B

) (80Md/ s)

4 Reser ved

5: Reser ved

6: CLOCK as DATA

7: TRANSPARENT MODE
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Descri ption REG | D | Address Access W dt h
Verni er Clock Fine Phase 00408E20 RW 8
Fi ne phase adjustnment of the vernier clock Val ue
! AT . Del ay in 40ps
Bits[7:0]: DAC setting st eps
Descri ption REG I D | Address Access W dt h
Cl ock Control (note variation between Rev C series BOC
and ot her cards) 00408F28 RW 5
Control bits for the clock. Nornaelly all bits are 0. The Half C ock Inhibit Bit Val ue
bit, if set, will stop the circuitry generating the 20MH# cl ock, even if the 1 0
Half Clock bit is cleared (and hence the 20MHz clock is not in use).
Bit 0: Clock invert I nvert Nor mal
Bit 1: Half Clock Hal ve Nor mal
Bit 2: Vernier bypass Bypass Nor mal
Bit 3: BPM bypass Bypass Nor mal
Bit 4: Phos4 fix (Series cards only) Fi x Nor mal
Bit 5: Half Clock Inhibit (Rev C series cards only) I nhi bit Enabl e
_ _ Description REG I D | Address Access W dt h
Firmvare revision 00408F40 R 8
Revi sion |l evel of the firmnare Val ue
Bits[7:0]: Revision |level Val ue
Descri ption REG | D | Address Access W dt h
Har dwar e i nformation 00408F44 R 8
Revi sion | evel of the hardware. The information returned in this byte now Val ue
separately identifies the PCB version (bits 5-7) and the hardware revision for
that PCB version (bits 0-4).
Bits[0:4] Hardware revision Val ue
0 = pre-production
. . . 1 = series Rev A
Bits[7:5] PCB version 2 = series Rev B
3 = series Rev C
Descri ption REG | D | Address Access W dt h
Module type 00408F48 R 8
. . Val ue
Modul e type designation
! AT Pre- production: 44
Bits[7:0]: Module type Series: 46
Descri ption REG I D | Address Access W dt h
Manuf act ur er 00408FAC R 8
Manuf acturer identification Val ue
Bits[7:0]: Manufacturer 0xCB
Descri ption REG I D | Address Access W dt h
Serial Nunber 00408E60 R 8
. . Val ue
Modul e serial nunmber - set by 2 HEX switches on the board
Bits[7:0]: Serial Nunmber Val ue
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9.10 Monitoring ADC Tabl es and Conversion |Information: SCT Version
Moni toring ADC (SCT series cards only): channel information
For nul ae
Channel Par amet er Rev A Rev B
0 PI' N Current Streans[ 0: 11] 1 4
1 PI' N Current Streanms[ 12: 23] 1 4
2 PI' N Current St reans[ 24: 35] 1 4
3 PI' N Current Streans[ 36: 47] 1 4
4 PI' N Current St reans[ 48: 59] 1 4
5 PI N Current Streans[ 60: 71] 1 4
6 PI N Current Streans[ 72: 83] 1 4
7 PI N Current St reans|[ 84: 95] 1 4
8 PI N Vol t age Streans[ 0: 47] 2 5
9 PI N Vol t age St reans|[ 48: 95] 2 5
10 Therm stor 1 3 6
11 Therm stor 2 3 6
Formul ae to convert ADC reading to true val ue
Board Formul a Par anet er Val ues Range Nomi nal
Revi si on Nunber Form A B Max Val ue
1 A+B* Readi ng 41.52 - 0. 04051 41.52
Rev A mA mA/ count mA
2 A+B* Readi ng 0.0mv 11. 106 11.36 V 8.42v
nv/ count
3 RTher n=A* ( ( B/ Readi ng)-1) | 10000 1023 10k
Ohm Chm@
25C
4 A+B* Readi ng 0. 0N 0. 02383 23. 375
Rev B mA/ count mA
5 A+B* Readi ng 0.0mv 14. 494 14.83 V 9.78V
nmv/ count
6 RTher m=A* ( ( B/ Readi ng)-1) | 10000 1023 10kChm
OChm @5C
Converting RThermto Tenperature
Ther m st or used: ATC Sem tec 103KT1608 to VADC with 10k to ground
St el nhart - Hart
For mul a: 1/ T(Kelvin) = CO + C1*I n(RTherm + C3*(In(RTherm)**3
Co 7.4717E-04
Par anet er s Rev A Cl 2. 7726E- 04
opti m zed over C3 6. 8388E- 08
20-100C A 7.4717E-04
Rev B C5 2. 7726E- 04
C6 6. 8388E-08
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9.11 Monitoring ADC Tabl es and Conversion | nformation:

PI XEL Ver si on

Moni toring ADC (PI XEL series cards only): channel information
For nul ae
Channel Par amet er Rev A Rev B & C
0 PI' N Current Streans[ 0: 11] 1 4
1 PI'N Vol t age Streanms[ 12: 23] 1 4
2 PI'N Vol t age St reans[ 24: 35] 1 4
3 PI' N Current Streans[ 36: 47] 1 4
4 PI' N Current St reans[ 48: 59] 1 4
5 PIN Vol t age Streans[ 60: 71] 1 4
6 PI N Vol t age Streans[ 72: 83] 1 4
7 PI N Current St reans|[ 84: 95] 1 4
8 PI N Vol t age Streans[ 0: 47] 2 5
9 PI N Vol t age St reans|[ 48: 95] 2 5
10 Therm stor 1 3 6
11 Therm stor 2 3 6
Formul ae to convert ADC reading to true val ue
Boar d For mul a Par anmet er Val ues Range Nomi nal
Revi si on | Nunber Form K M Max Val ue
1 K+M Readi ng 41.52 mA | -10. 147 uA ct 41.52 mA
Rev A 2 M+ Readi ng 0.0 mv 2.777 mv/ ct 11.36 V 8.42 V
3 RTher m=K* ( (M Readi ng) - 1) | 10000 Ohm 4095 10k @ 25C
Rev B 4 K+M Readi ng -97 uA 5.958 uA/ ct 24.375 mA
& 5 M+ Readi ng 0. 0mv 3.623 mv/ ct 14.83 V 9.78V
Rev C ,
6 RTher m=K* ( (M Readi ng) - 1) | 10000 Ohm 4095 10k @ 25C

Converting RThermto Tenperature

Ther m st or

used:

ATC Sem tec 103KT1608 to VADC with 10k to ground

St el nhart - Hart

For nul a: 1/ T(Kelvin) = C0 + CL*In(RTherm + C3*(In(RTherm)**3
co 7. 4717E- 04
Par anet er s Rev A Cl 2. 7726E- 04
optimi zed over 234 g- i???é- 82
20-100C Rev B & C c5 2. 7726E- 04
Co 6. 8388E- 08
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10 ROD Sl ave DSP HPI Registers
Descri ption Addr ess Access W dt h
Slave DSP 0: HPIC, Host Port Interface Control Register 00780000 RW 32
Slave DSP 1: HPIC, Host Port Interface Control Register 007A0000 RW 32
Slave DSP 2: HPIC, Host Port Interface Control Register 007C0000 RW 32
Slave DSP 3: HPIC, Host Port Interface Control Register 007E0000 RW 32
The HPIC register is normally the first register accessed to set configuration Bit Val ue
bits and initialize the interface. The HPICis organized as a 32-bit register
whose high half word and | ow half word contents are the same. On a host wite,
both half words nust be identical. The lower half word is the wite register, 1 0
and the upper half word is the status register. No storage is allocated for
the read-only reserved values. Only CPU wites to the |lower half word affect
HPI C val ues and HPI operation.
Bits[31:21]: Reserved Not Used
Bit[20]: FETCH — Host Fetch Request. The value read by the host or CPU from
this register field is always 0. The host wites a 1 to this bit to request a Fetch ldle
fetch into HPID of the word at the address pointed to by HPlA The 1 is never | Request
actually witten to this bit, however
Bit[19]: HRDY — Ready Signal to Host. |If HRDY = 0, the internal bus is Ready Busy
wai ting for an HPl data access request to finish
Bit[18]: HINT - DSP-to-Host Interrupt. The inverted value of this bit
deterLian the state of the CPU HI NT gutput HINT=0 HINT=1
Bit[17]: DSPINT — The host processor-to-CPU/ DMA i nterrupt I NT I DLE
Bit[16]: HWOB - If HAOB = 1, the first half word is least significant. If
HMB = 0, the first half word is nost significant. HAOB affects both data and
address transfers. Only the host can n%dify this bit. HAB nust be initialized FHW >LSW| FHW >MBW
before the first data or address regi ster access
Bits[ 15:5]: Reserved Not Used
. . Fetch
Bit[4]: FETCH - Request Idle
Bit[3 HRDY - Ready Busy
Bit[2]: HINT - HI NT=0 HI NT=1
Bit[1]: DSPINT - I NT | DLE
Bit[0]: HWOB - FHW >LSW| FHW >MBW
Descri ption Addr ess Access W dt h
Slave DSP 0: HPI A, Host Port Interface Address Register 00780004 RW 32
Slave DSP 1: HPIA, Host Port Interface Address Register 007A0004 RW 32
Sl ave DSP 2: HPI A Host Port Interface Address Register 007C0004 RW 32
Slave DSP 3: HPI A, Host Port Interface Address Register 007E0004 RW 32
The HPI A contains the address of the nmenory accessed by the HPI at which the Bit Val ue
current access occurs. This address is a 30-bit word address, so the two LSBs
are unaffected by HPIA wites and are always read as 0. The C62x/C67x HPI A
register is only accessible by the host. It is not mapped to the DSP nenory.
Bits[31: 0]: HPIA Val ue
Descri ption Addr ess Access W dt h
Slave DSP 0: HPID++, Host Port Interface Data Register w Auto Inc 00780008 RW 32
Slave DSP 1: HPID++, Host Port Interface Data Register w Auto Inc 007A0008 RW 32
Slave DSP 2: HPID++, Host Port Interface Data Register w Auto |Inc 007C0008 RW 32
Sl ave DSP 3: HPID++, Host Port Interface Data Register w Auto Inc 007E0008 RW 32
The auto increnent feature results in efficient sequential host accesses. For Bit Val ue
both HPID read and wite accesses, this renoves the need for the host to | oad
incremented addresses into HPIA For read accesses, the data pointed to by the
next address is fetched imediately after the conpletion of the current read
For the C62x/C67x pre-fetching also occurs after a host wite of FETCH= 1 to
the HPIC register. If the next HPI access is an HPIDread, then the data is
not re-fetched and the pre-fetched data is sent to the host. Gtherw se, the
HPI nust wait for the pre-fetch to finish
Bits[31: 0]: HPID++ Val ue
Descri ption Addr ess Access W dt h
Slave DSP 0: HPID, Host Port Interface Data Register 0078000C RW 32
Slave DSP 1: HPID, Host Port Interface Data Register 007A000C RW 32
Slave DSP 2: HPID, Host Port Interface Data Register 007C000C RW 32
Slave DSP 3: HPID, Host Port Interface Data Register 007E000C RW 32
A read or wite cycle to the HPID no Auto Increment Register will access a Bit Val ue
register on the ROD at the specific address set in the HPIA register.
Bits[31: 0]: HPID Val ue
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